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ABSTRACT
In the heat of a Texas summer, the San Marcos River is a welcome haven for
numerous people to float, swim, and paddle in refreshing 72-degree water. Many are
unaware of their spring fed surroundings, or that it is home to protected and endangered
species. People often do not understand how they can help protect this river habitat by
avoiding Texas Wild Rice (found only in San Marcos) and not littering. This communication
design thesis sought to expand efforts of the Edwards Aquifer Habitat Conservation Plan
(EAHCP), through the application of design for social change and human-centered design.
Research focused on finding ways of applying design methodologies to support and
strengthen ongoing endeavors to protect Texas Wild Rice and litter reduction.
The project result took form as a river installation of buoys and signs, strong enough
to withstand a powerful current, changing water levels, accumulations of debris, and human
interactions. Content included simple messages and images to quickly convey information to
river-goers, using a tone of inclusion and humor. Documented evidence shows paddlers and
tubers understanding intended the messages: avoiding protected areas. The installation was
designed to be re-usable and scalable to increase the reach of protective efforts.

xvi

1. INTRODUCTION
In the heat of a Texas summer, the San Marcos River is a welcome haven for
numerous people to float, swim, and paddle in the refreshing 72-degree water. On a typical
Saturday as many as 4,000 people will be in the upper San Marcos River (San Marcos River
Watchers count), the portion that flows through the Texas State University campus and city
of San Marcos. These large numbers of people come to the river well equipped with float
tubes, sunglasses, sandals, coolers full of food and drink, and more; many are unknowing of
their spring fed surroundings, or that it is home to protected and endangered species. In
most cases these recreational participants are unaware of the role they play, or how they can
help protect the river habitat by avoiding Texas Wild Rice and not littering. There was an
opportunity to embrace existing efforts with the Edwards Aquifer Authority Habitat
Conservation Plan (EAHCP). Research focused on finding ways of applying design
methodologies to support and strengthen ongoing endeavors of the EAHCP including:
habitat protection, litter reduction, water conservation, and education outreach.
The San Marcos River
Water flowing in the San Marcos River is typically crystal clear with approximately
110 million gallons per day flowing from deep in the ground. (Kimmel, 2006, p. 5). The
source is the Edwards Aquifer which has provided life giving water to people for some
13,000 years, and more recently for more than one million people (Kimmel, 2006, p. 5). The
aquifer has an approximate length of 175 miles, a width from 5 to 30 miles, and a depth of
400 to 500 feet. The aquifer is recharged when water seeps back into the ground in the area
surrounding it, called recharge zones. If water is used faster than the aquifer can recharge,
the rate of flow can change, and affect those depending on this water source. As Texas State
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University and the city of San Marcos continue to grow, there will be more demand for
water and an increase in the sources of pollution that can be carried into the river. This
increased development will put a cherished recreation spot, and a fragile habitat at risk.
In the San Marcos River, 21 plant and 40 fish species have been studied by biologists
from Texas State University, The University of Texas at Austin, Texas Parks and Wildlife
Department, and the U.S. Fish and Wildlife Service (Kimmel, 2006, p. 18). Amongst them
are 8 threatened or endangered species that find homes in upper 4 miles of the river: Comal
Springs Drypoid Beetle, Peck’s Cave Amphipod, San Marcos Gambusia, Comal Springs
Riffle Beetle, Fountain Darter, San Marcos Salamander, Texas Blind Salamander, and Texas
Wild (“Endangered Species,” 2016).The U.S. Fish & Wildlife Service and Texas Parks &
Wildlife Department have listed these species as endangered or threatened due to decrease in
numbers or habitat loss. They are found in the San Marcos region of the Edwards Aquifer,
Spring Lake, and the upper 4 miles of the San Marcos River (“Endangered Species,” 2016).
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Comal Springs Drypoid Beetle

Peck’s Cave Amphipod

San Marcos Gambusia

Comal Springs Rifﬂe Beetle

Fountain Darter

San Marcos Salamander

Texas Blind Salamander

Texas Wild Rice

Figure 1. Endangered and threatened species. n.d. Illustrations.
The Texas Parks and Wildlife Department designated the upper San Marcos River as
a State Scientific Area in March 2012, to protect endangered Texas Wild Rice, which grows
only in the San Marcos River (TPWD: News Release: March 29, 2012). If individuals are
discovered causing harm to Texas Wild Rice by attempting to remove it or pulling on plants
(sometimes done by tubers trying to stabilize themselves in the river’s strong current), it is
considered a Class C Parks and Wildlife Code misdemeanor, with a possible fine of $25–
$500 (TPWD: News Release: March 29, 2012).
Similar to efforts intended to protect species, litter removal programs also exist to
help protect the environmentally sensitive San Marcos River. The Annual Great Texas River
3

Cleanup has drawn larger and larger numbers of volunteers (more than 700 in 2016) to help
collect all kinds of litter from the river, the watershed surrounding it, and downstream to the
confluence of the San Marcos and Guadalupe Rivers. In addition, the City of San Marcos
and the Habitat Conservation Plan have monthly “Nature Hot Spot Cleanups” where
volunteers collect bits of litter (microtrash) that river wildlife might think is food, should it
find its way into the river. Despite these and additional efforts, a large amount of pollutants
find their way into the river, including that from recreation in and along the banks. Authors
of the book Litterology observed people’s litter behaviors in public spaces, from those who
are leaving trash behind, to those who go out of their way to pick it up (Spehr, K., &
Curnow, R., 2015, p. 36). The authors approach on the topic of litter with humility and
humor served as an example for the protective messages I wanted to create on behalf of the
San Marcos River. Unique and compelling approaches to litter controls are essential to
protecting the San Marcos River as it is known today; messages should appeal to a broad
audience and serve as an invitation to connect and care for the river.
Identifying Needs
Researching the San Marcos River and visiting with individuals who are directly or
indirectly connected to protecting the river formed the creative foundation of this thesis.
Learning how different organizations and individuals view or work to safeguard the river,
firsthand, led to insights for the potential role of a designer to lend a helping hand to
conservation efforts. Observations along the river revealed that the condition of signs
originally placed to aid in the defense of Texas Wild Rice had been affected by recent
flooding, suggesting that existing efforts to protect the river and its species had been tested.
It was this observation that suggested a possible opportunity for a thesis project. Thus,
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began conversations with the City of San Marcos Solid Waste Management and Habitat
Conservation Plan, led by Amy Kirwin and Melani Howard, respectively. A meeting stirred
great interest and it was agreed there was a potential to apply design thinking to creatively
improve public messaging regarding the river.

Figure 2. A sign intended to protect Texas Wild Rice was pushed over by flood waters.

Relationship to Design
Graphic Design is known for its wide array of creations, from the practical to the
beautiful, from helping to communicate information in a way that makes data accessible, to
the entertainment of eyes with visuals that people will find themselves drawn to with
intrigue, curiosity, and even desire. This field with its broad applications also has a varied
approach to solving problems, wielding creative methods to approach difficult issues, or
what is becoming known as design for social impact or social change (Shea, 2012, Preface).
This approach, to be successful, requires that designers form a personal connection with
5

those they are seeking to serve, and create partnerships for a foundation of trust; dispensing
with some traditional design approaches that might focus more on the creative expression
that a designer seeks, to fulfill a need of their own or commercial purposes. Instead, creative
ideas are pooled with the shared interests, knowledge, experience and determination of the
designer together with their partners to make a positive impact on a community. This is a
group that works jointly to fulfill a need or address a specific problem. Andrew Shea’s book
Designing for Social Change provided the primary methodologies for this thesis, facilitating
connections with the community and identifying strategies for applying design. IDEO’s The
Field Guide to Human-Centered Design provided complimentary research support to examples
provided by Shea. The models provided by IDEO served as a guide to ongoing research.
Connection with the Community
Each summer the City of San Marcos, as part of the Edwards Aquifer Habitat
Conservation Plan (EAHCP), hires a team to form the Conservation Crew. These
individuals travel on foot or by kayak, spending days in and around the river. Some of their
tasks include watching over Texas Wild Rice, removing floating vegetation regularly to keep
the plants thriving, helping work on conservation projects, and removing litter. Their role
also involves engaging people, to help them understand the park rules and learn about the
river, so that people might leave with a better appreciation for the river. This group formed
an essential element of collaboration to the thesis project, from ideation to execution. This
relationship made it possible to create a project that would contribute to conservation efforts
for the river.
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Thesis Organization
This written thesis is organized into six chapters, starting with an introductory
overview to provide context about the need to protect a unique, natural environment, for
which a design solution was created. Exploratory research is described to offer insight into
the thought and design processes that incubated the creative result of the project. The
chapter on the experimental phase of the project illustrates the progression that took place,
driving towards a robust solution that provides a means of communicating conservation
messages that could also withstand the powerful forces of nature. The results section details
the steps taken to actualize the solution with an installation in the San Marcos River. An
evaluation component identifies the strengths, weaknesses, and challenges of the project. A
conclusion summarizes how components are suitable for reuse, as well as offers some points
for improvement in future iterations.
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2. EXPLORATORY RESEARCH
Designing for Social Impact
The field of graphic design has been known for very visible advertising, publishing
(Shea, 2012, p. 8), and more recently adapting to create works in digital space such as what is
viewed on the Web and mobile devices. Designers have typically created works to satisfy
their clients and themselves through their projects. There is a growing desire to apply design
toward improving the world, such as partnering with underserved organizations and working
together to address social issues (Shea, 2012, p.8). This is not merely pro-bono work to help
others. These efforts are striving to make meaningful changes to address real problems such
as environmental, social, and economic issues. This emerging field is sometimes called design
for social impact or human-centered design. In their Field Guide to Human-Centered Design the
design and consulting firm IDEO suggests that anyone seeking to help find resolutions to
problems can do so, so long as an effort to thoroughly understand the community has been
made and this knowledge keeps project efforts grounded with what has been learned
(IDEO, 2015, p. 9). Another important aspect of human-centered design is the attitude the
designer takes with the project. To be successful a designer must have trust in such
undertakings and continue to pursue answers even when this approach to seeking solutions
can at times “feel more like madness than method” (IDEO, 2015, p.13). It is also important
to have an open mind and bring a sense of optimism (IDEO, 2015, p. 24). This mindset is
what will help move a project forward when things seem impassable or an idea fails. Being
open means that a designer will not always know what they are doing, and that is precisely
what they need in order to develop big ideas that will be feasible, practical, and valuable to
the community they are seeking to help (IDEO, 2015, p. 13).
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Addressing these kinds of problems is not as simple as bringing a desire to do good.
Community engagement does not have the same relationships as a normal project might;
there may be more emotions, opinions, complexity, and little or no structure (Shea, 2012, p.
10). A designer must be realistic when approaching these projects, looking to get at the root
of the problem that is likely to be part of something larger and complex, sometimes referred
to as “wicked problems” (Kolko, 2012, p. 10). In his book, Wicked Problems: Problems Worth
Solving, John Kolko points to the work of Horst Rittel who worked to characterize theories
around perplexing social issues. Rittel helped define the nature of these particularly
challenging matters, due in large part that there are no clear boundaries with people and
circumstances being interconnected where social issues are concerned (Kolko, 2012, p. 10).
Familiarity with Rittel’s work can prepare a project team to face the intricacies of working to
address issues, such as the fragility of a river environment that in contrast also hosts
numerous recreation activities. Designers should bring their creativity with the
understanding that a simple logo or poster is not likely to have the desired impact as one
might think when embarking on these efforts (Shea, 2012, p.10). Instead, designers can
engage with a community, learn directly about the issues and use this as a starting point to
form a foundation to frame the challenge to be addressed through this type of cooperative
relationship.
In his book, Designing for Social Change, Andrew Shea provides guidelines that can help
ensure more successful outcomes for designers and communities working together. The first
and key principle: getting involved with the community (Shea, 2012, p.13). Through
immersion one gets both a bird's-eye and a ground-level view of a community, and an
appreciation of the people involved and the efforts already being made. These experiences
provide an essential context for designing ideas. Shea’s list also includes guidance for
9

building trust, not over-promising what will be done, embracing a community for their
strengths and resources, giving them a clearer voice, and a sense of ownership (Shea, 2012,
p.5). It is likely that the community is not familiar with design methods; a designer must
bring an open mind and expertise to the table, as well as willingness to help guide this type
of cooperative project. Staying involved with the community is also essential to demonstrate
a designer's commitment and dependability. It is imperative that a designer not over-extend
oneself by designing something complex that cannot be realistically created or sustained by
the community (Shea, 2012, p.40). A designer must also know that not every request can be
answered with a yes, even as the designer is very likely developing an emotional connection
with the community he or she is working with (Shea, 2012, p.40).
Participation with the Community
The work of this thesis project began in coursework research, learning about the rich
history of the San Marcos River and applying what I learned to various design projects.
Spending time in the community created an awareness of the river, problems threatening the
wellbeing of the riparian habitat, protection efforts, as well as individuals taking
responsibility for keeping the San Marcos pristine.
A vital encounter occurred when Texas State University and the City of San Marcos
partnered to host an art contest in November 2013. The organizers wanted to raise
awareness of stormwater, using artwork on steel storm drain covers throughout San Marcos.
The intent of the artwork and message was to show the connection between the storm drain
system (inlets and piping) and river. They wanted to clear up the common misconception
that storm drains flow to wastewater treatment plants. Of the sixty-four entries, my entry
became the winning design, along with artwork for the outer rim created by a fellow entrant,
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artist Mabel Sirup. Our combined designs were selected to be cast in steel and become a
standard design for the city and university for all new construction projects and
replacements of broken covers. This pivotal experience would lead the way to my having
conversations and relationships with the river protection community. Parts of this design
would also serve as a key visual element for my thesis project to be installed in the river.
Volunteering at the annual Great Texas River Cleanup in March 2015 was eyeopening not only to see the volume and types of litter being removed, but also to work
alongside knowledgeable and determined individuals with a focus on keeping the river
beautiful.
A similar opportunity came from going out in the field with the San Marcos River
Foundation (SMRF) River Watchers. Volunteers were posted at two locations on the banks
of the San Marcos to count any type of flotation devices going by (canoes, kayaks, tubes, and
miscellaneous floatation objects) and observe river conditions in the busy summer months.
This provided a focused opportunity to see what river recreation entailed, including being
able to observe the numbers of river-goers as well as the litter caused by human activity.
Conversations with the Community
By participating in activities relating to the river, I gained access to the individuals in
the community who could offer additional background and insights to help determine how
design could be useful in supporting protective efforts. Interactions included meeting people
from the City of San Marcos, Texas State University, SMRF, the Lion’s Club, and U.S. Fish
and Wildlife. My attendance at meetings, events, and spending hours around the river to
observe the different interactions people have with the river not only helped identify
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potential uses for design, but also served to build relationships with those who would
become part of a project team.
Observations
Spending time with these various river conservation groups, picking up litter with
passionate individuals, and exploring the river helped me to identify areas that needed
attention and to generate design ideas to address some of the specific challenges faced by the
community. To ensure my understanding of the issues being confronted, I needed to
connect directly with individuals in the community to explore the potential for a project.
The data in Table 1, gathered by Texas State University Environmental Healthy
Safety and Risk Management, shows what was collected from the upper San Marcos River
during the 2015 and 2016 annual river cleanups. This data helps illustrate the litter problem
in the watershed, despite continuous litter management efforts:

Table 1: Annual Great Texas River Cleanup results from 2015 and 2016.
2015

2016

30th Annual Great Texas River Cleanup

31st Annual Great Texas River Clean Up

13,700 pounds of trash

17,080 pounds of trash

18,540 pounds of recycling

7,350 pounds of recycling

83 passenger tires

77 passenger tires
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Figure 3. 31st Annual Great Texas River Cleanup area. 2016. Satellite image with map
overlay.
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Figure 4. Diagram showing groups interconnected by the river.
Dotted lines show starting points and pointing to connections made.

Creating the diagram above helped me comprehend all the different groups I had
been interacting with, how meeting one led to another, and eventually resulting in finding a
community partner for my thesis.
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Partnering with the Community
Exploring the network of people connected to the river led to a viable opportunity
to design for social impact. The Edwards Aquifer Habitat Conservation Plan (EAHCP)
became the community partner; together we would strive to strengthen their ongoing efforts
of habitat protection and litter reduction by using design methodologies.
The connection began when I volunteered with River Watchers during the summer
months of 2015, where I was introduced to Conrad Chappell. I met Conrad who was
working as part of the Conservation Crew for the Habitat Conservation Plan. We walked
along the river where he could point to protective activities he was actively participating in
and problems being encountered, not only by the EAHCP’s Conservation Crew, but the
larger river protection community also. Through Conrad, I could reach out to leaders of
litter prevention and habitat protection in the river community and take further steps in
creating a partnership that would benefit from my design capabilities.
I met with Amy Kirwin, responsible for community enhancement and resource
recovery (gardens, murals, litter pickups, and more) for the City of San Marcos, and Melani
Howard, managing the EAHCP and Conservation Crew. This meeting generated several
ideas for potential projects, all of which would be well served by design thinking. Topics of
discussion included: installing video monitors at the Lion’s Club to display a public service
announcements (to be created by the community), merchandise sales, trash collection with
litter boats, Conservation Crew activities, river signage, reducing pet waste and more. It was
evident that these community members were engaged and willing to embrace ideas where
design could be potentially applied to make existing efforts more effective.
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Defining the Problem and Identifying Constraints and Opportunities
After these initial conversations, the project with the strongest potential was that
with Melani Howard and her work for the EAHCP, including the Conservation Crew that
she created. The EAHCP became official in 2013, bringing together the Edwards Aquifer
Authority, cities of San Marcos and New Braunfels, Texas State University, San Antonio
Water Systems, and Guadalupe-Blanco River Authority. Jointly these organizations have
initiatives including: ecosystem protection, habitat restoration, water conservation, biological
and ecological research, and water quality monitoring (“Habitat Conservation Plan,” 2014).
The origination of the EAHCP is a direct result of the Edwards Aquifer Authority, which
was created in 1993 to address the pumping of aquifer water and to ensure that springs
would continue to flow (“Habitat Conservation Plan,” 2014). The Edwards Aquifer
Authority was created after the Sierra Club, together with other entities, filed a federal
lawsuit under the Endangered Species Act (Sansom, 2008, p. 64). The lawsuit said that the
U.S. Fish and Wildlife Service had not sufficiently protected the endangered species that rely
on the Edwards Aquifer to survive (“Habitat Conservation Plan,” 2014). A federal court
judge agreed and the Edwards Aquifer Authority was created. Understanding the purpose of
the EAHCP made me realize that my work could support a much larger and significant
effort—not just a thesis experiment but something of great value to help protect the river
environment.
The EAHCP’s Conservation Crew in San Marcos consists of 15 individuals working
in and around the river for the busy summer months, and 2–3 crew members during the offpeak seasons. Their mission is in support of the EAHCP, offering public outreach, riparian
restoration, and anti-litter efforts by partnering with Keep San Marcos Beautiful. A list of
top ten litter items reveals cigarettes are the most frequent item of litter, followed by
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bags/food wrappers, caps and lids, glass bottles, aluminum cans, cups/plates/plastic ware,
plastic bottles, straws and stirrers, fast food containers, and twist ties! The Conservation
Crew maintains 3 litter boats that are emptied twice a day during the summer months. They
also pick up litter along the banks and from kayaks as they paddle the river. Table 2 shows a
comparison of items found on California beaches to those found in San Marcos. Despite the
distance between the two locations and differences in environments (beach versus river) the
common element is human recreation and similarity of items left behind.
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Table 2: Found litter comparison from two distinct recreation environments.

Data sources: Left column: (“Can you guess what are the top 10 items found in beach clean
ups without looking?,” 2015) Right column: (“A clean river is a beautiful river.” 2016)
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In addition to learning about efforts of managing litter, initial investigations and
conversations suggested that there was an ongoing effort to update signs along the river, but
not in the river. Challenges for in-river designs included: a need to be rigorous enough to
withstand the harsh outdoor conditions, a powerful current, and debris floating down river.
Flow rates from the springs vary from 100-300 cubic feet per second, powerful enough that
most people would find it difficult to swim against. Rains of course sometimes cause
flooding as well as increase the flow of the springs. Signs in the river were sometimes
partially submerged. Vegetation is constantly being carried downstream, evident when
examining existing river sign posts covered with "veg mats,” as the Conservation Crew refers
to accumulations of vegetation. Texas Parks and Wildlife also mandates that anything placed
in the river must not pose a hazard to people in the river or the environment. For example,
no enclosures, such as fencing, can be created unless the flow rate from the springs and river
level drop significantly.
Outcomes from this dialogue led to the next meeting, addressing issues around water
depth and velocity, and identifying areas to be included by our project. Any messages we
created would include information about Texas Wild Rice, and possibly other topics to make
as much of a positive impact as possible for habitat conservation. Texas Wild Rice is
significant to conservation efforts because it can only be found in the San Marcos River, not
any other place in the world (“San Marcos River State Scientific Area Information Sheet,”
2012). It is threatened by drought conditions that reduce the flow of the springs feeding the
river, pollution, and increased amounts of silt coming from loose soils on land being washed
into surrounding creeks and the river itself. Recreation also can also be consequential
because plants can easily be uprooted. Efforts to safeguard Texas Wild Rice benefits the
environment, water resources, local economy, as well as humans (“San Marcos River State
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Scientific Area Information Sheet,” 2012). Swimmers sometimes mistake it for seaweed or
an insignificant plant and pull it out, or grab it for stability in the powerful current.
Disturbing Texas Wild Rice is a Class C Parks and Wildlife code misdemeanor that may
result in a fine of $25-$500 (“Texas Wild-Rice now protected in segment of San Marcos
River,” n.d.).

Figure 5. Texas Wild Rice in Sewell Park.
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Figure 6. Texas Wild Rice underwater.
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Figure 7. San Marcos River State Scientific Area. 2012. PDF.

Following my initial discussions and observations, a list of ideas was introduced to
the EAHCP/Conservation Crew for discussion. Early topics and initial ideas centered
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around water based signage, anchored buoys, messaging, trash boats, litter collection
options, and addressing people in and around the river.

Figure 8. A protective sign for Texas Wild Rice partially submerged in water.

The EAHCP (and Conservation Crew) team identified 5 locations that would benefit
from our intended project, primarily helping to protect Texas Wild Rice by educating passers
so they would know why they are being asked to avoid specified areas and not litter.
Focusing on these specified locations also pointed to unique conditions for each, further
adding how project solutions would need to adapt. Additionally, we considered how people
in the river might interact with our installations, attempting to hang on to stabilize
themselves in the current or attempt to remove them. Flood conditions were also a
consideration, so the ability to make buoys removable when harsh conditions were
anticipated was important.
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Figure 9. Planned installation locations in the San Marcos River.
Map image: “Google Map View of San Marcos, Texas,” n.d.)
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Design Methods
The approach I took with my thesis project closely follows a concept map of the
creative process by Hugh Dubberly, (“A Model of the Creative Process,” 2009). The three
primary phases are: Observe, Reflect, and Make. While these can be accomplished in any
order, this was the sequence I followed. I began with observing the river environment,
having conversations, and participating in activities to immerse myself and gain
understanding. It was this pursuit that led me to meeting Melani Howard and collaborating
with her Conservation Crew. According to Dubberly, this step requires an open mind and
attentiveness to create a foundation that would provide understanding of the current
situation and what needs could be addressed through this creative collaboration. Reflecting
on these activities helped me map out the existing efforts and explore options of where I
could compliment or strengthen endeavors already in place. Using my own experiences and
values I found where we could integrate our collective knowledge to create something
meaningful and effective. We did not limit our knowledge to our circle. We reached out to
vendors and others community members who could share their insights to help guide our
tasks. Because of my observing and reflecting, I could envision and develop concepts that
would resonate with my community partners. Part of my process was to welcome feedback,
conveying that iterations, changes, or re-design were possible if we felt they were
necessary. The Making stage progressed from ideas and sketches on paper to taking form as
a prototype we tested in the river, which we iterated upon to further develop ideas and
solutions.
Human-centered design methods were also used to guide the process of research, the
synthesis of ideas, and analysis of findings. Using these practices helped support my research
by providing a framework for the gathering of information and then organizing discoveries
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so that relationships and patterns could be made clear—otherwise possibly going unnoticed.
As Dubberly’s creative concept map suggests, these approaches require designers and their
collaborators to take broad-minded approaches. Participants must leave preconceived ideas
behind and actively seek to take in information to inform ideas.
Design Method: AEIOU
AEIOU is a design method helping to organize observational research into five areas
using the simple mnemonic AEIOU, standing for Activities, Environments, Interactions,
Objects, and Users (Martin & Hanington, 2012, p. 10). Using this methodology viewers can
better grasp the various elements and ideas explored during the research phase. To examine
and evaluate research, the AEIOU design method was used to catalog observations and
findings during the investigative stage of research.
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Figure 10. Research results organized using the AEIOU Design Method.
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The AEIOU design method helped organize and categorize research findings as follows:
•

Activities: paddling, floating, and picnics. People swim, snorkel, float and paddle in
the river. People gather along the banks of the river, as well as in the water. Many
people generate litter, they are among others who are trying to keep the area clean
and protected.

•

Environments: in river, on shoreline, in parks. Parks and the river exist in the spirit
of fun and recreation, this being the primary reason people are attracted to the river.
Another group can be identified as those who appreciate the natural setting of the
river environment.

•

Interactions: flotillas of tubes, picnickers, Conservation Crew, River Rangers.
People on the river are socially minded in most cases. Others are there in a
protective capacity, enforcing rules and or educating the public.

•

Objects: cans, bottles, tubes, coolers, kayaks and paddle boards, picnic equipment
(grills, tables, chairs, tents), fast food containers, sunglasses, sandals and water shoes.
People bring numerous items with them to spend time on the river.

•

Users: "tubers” (people floating on tubes), paddlers, picnickers, party groups, and
environmentally-minded individuals. The users of the San Marcos River are there to
enjoy the river socially, or in appreciation of this natural setting. Many people bring
their dogs to float or swim.

This design method helped break things into tangible groupings and make observations
more comprehensible. Without this organizational approach one might think of the masses
of people coming to the river, and not necessarily recognizing details or varieties within
groupings.
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Design Method: Concept Mapping
Concept mapping allows a designer to look at the various parts of a given area or
topic and map the relationships between the assorted elements (Martin & Hanington, 2012,
p. 38). By looking at these associations it is possible to reveal connections that may not
otherwise seem obvious or even likely. Applied to my thesis research, I could reflect on the
organizations with a direct tie to activities happening on the river, and how they relate to the
people who come to the river for recreation.
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Figure 11. Groups focused on river protection with connections to recreation.

Concept mapping helped identify the various groups associated with the river. Lines
help show how the groups are interconnected, helping to illustrate how they relate to one
another and what they concern themselves with.
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Design Method: Behavioral Mapping
Behavioral mapping focuses on documenting human activity in a specific location
for a period of time so that patterns of behavior can be recorded (Martin & Hanington,
2012, p. 18). Focusing on litter, I observed numerous objects the river, carried there by wind
and rain, or by way of recreational activities. This view of littering was contrasted by those
trying to manage and prevent pollution. Another aspect of observing behaviors was
watching how people interacted with Texas Wild Rice. I watched many people float or
paddle through the middle of the areas considered to be protected, seemingly unaware or
indifferent to this endangered species.
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Figure 12. Examples of littering and litter reduction efforts.
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Behavioral Mapping helped me focus on identifying litter-related behavior, as I sifted
thousands of photos, videos and notes. The result of using this design method was a clear
picture of littering and litter prevention efforts.
Design Method: Fly on the Wall Observation
This discreet method allows research to be conducted without interfering with
people and their activities (Martin & Hanington, 2012, p. 90). A game camera was placed in
trees along the river where it captured images upon detecting movement. Passersby were
unlikely to be looking or notice the camera observing them.

Figure 13. Unobtrusively captured images of river activities
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The Fly on the Wall methodology drove the capture of objective views of activities.
Visiting the river and speaking with individuals was highly subjective to my perception or
preconceived thinking. By capturing images with a game camera, we can see examples of
behavior without hindering ongoing human activities.
Design Method: Unobtrusive Measures
This observation method occurs in public spaces, primarily without the knowledge
of participants for the purpose of being able to view people and what they are doing without
interfering or causing an effect on their behavior by interacting with them. By witnessing
activities, it is possible to gain deeper understanding of what takes place. Researching the
river, using this method, I traveled the river on foot or by floating amongst other people. In
this mode of observation, I generally did not speak to anyone. Instead, I focused fully on
watching for what I might discover, documenting what I did observe by taking photographs
and recording video.
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Figure 14. Spending time in the research environment among people and their activities.
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Unobtrusive observations are not as discreet as the Fly on the Wall method, rather
this created an opportunity for immersive and focused observation. Following this technique
without distraction allowed me to notice things that would otherwise have likely gone
unnoticed. This watchful form of research made a strong impression, creating a mindset for
further reflection after the information gathering was complete and the project efforts
progressed.
Design Method: Design Ethnography
As the name suggests, this method, like established ethnography techniques, relies on
engaging with users in the space they are spending time in, to gain meaningful insight and
understanding. By immersing with an open mind, it is possible to perceive how individuals
view their surroundings and activities, including their feelings. As I spent time along the
river, I engaged in conversation with many people to gather insights about their typical
activities and views of the San Marcos.
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Figure 15. Investigating through ethnographic thinking to better understand people.
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Following this ethnographic method, I gained insights that were unexpected. I
discovered that there were many people traveling from outside of San Marcos to float the
river. I met people from all over the state of Texas, many from Houston. Prior to doing this
research, my assumption would have been that mostly college students were on the river.
After this phase of research, I saw broad diversity in ages and people. I observed people who
were not necessarily dressed for floating the river in tubes or going swimming. One woman
went into the river with her dress on, clearly in a state of bliss when she was in the cool
water. She spoke only Spanish, but the look in her eyes expressed her joy for the water. I did
not often witness that kind of appreciation. I also saw people with a fear of the water or not
knowing how to swim—seeing and or hearing mild to severe states of panic. I did not
anticipate the broad array of people when I began doing my fieldwork.
I spent much of my time watching people fulfilling their outdoor recreation desires
in the upper San Marcos River. Downstream, beyond the city, a younger, more party focused
group can be found in the water; there is more drinking and loud music. People are
intoxicated and litter is found drifting with greater frequency. This is the opposite of the
more family-friendly environment that many seek upriver. In town one finds individuals
from the very young to the old, in and around the river. Some simply splash around with
hands or toes, making contact with the cool, refreshing water. Others have sophisticated
kayaks or canoes, possibly packed with picnics, family, and sometimes dogs. Tubes and other
inflatable devices will have people, possibly coolers, and often dogs along for floating.
Hispanic families notably bring elaborate picnics, setting up early and staying the entire day
for cooking on grills and relaxing in chairs, in between going into the water to cool off.
Individuals I spoke to often said they come to the San Marcos River because it is
beautiful and a nice place to swim, and they can afford it. Other cities and parks charge
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entrance fees, the city of San Marcos does not. It was not uncommon for these individuals
to travel with friends or family from Houston, about 3 hours away with normal traffic
conditions. USA Today published a top 10 list of rivers for tubing (“Best River for Tubing
Winners: 2016 10 Best Readers’ Choice Travel Awards,” 2016). The San Marcos River was
number 2 on this list, encouraging people from further afield to explore; inviting people who
don’t have familiarity of the habitat they would be visiting.
Gauging Understanding of Texas Wild Rice
I had many brief conversations with people about Texas Wild Rice, and learned it
was a mix of understanding. Some knew it was a protected and a rare plant unique to the San
Marcos, while others had no idea what this strange looking plant was. The word “seaweed”
could be heard quite frequently when I began my project research. When told that this plant
only grows in the San Marcos River, many people took pause and seemed to have a look of
appreciation for where they were. By far, the most frequent question about Texas Wild Rice
was “Can I eat it?” Food is an attention getter (Susan Weinschenk, 2011, p. 108). Seeking
food is part of our survival instincts, and even in this setting the word “rice” is working on
some level of the brain to engage people. Many people showed a good sense of humor and
enjoyed some quick exchanges with me. Others avoided eye contact and just wanted to float
by without any interaction.
Many people in the upper San Marcos express their affection for the river, clearly
relishing their time with words of appreciation for the river itself and for others who share
this admiration for the river. If someone saw me collecting trash, I often received generous
praise and genuine appreciation. “I LOVE YOU!” was even shouted out on one occasion.
Feelings for a particular place can develop and nurture a need to protect it and keep litter
managed (Spehr & Curnow, 2015, p. 45). The reasons for people littering are not
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straightforward, even people who do not like littering might give in. (Spehr & Curnow, 2015,
p. 36). Interactions I had in the river would suggest that a sense of community is present in
the San Marcos River, at least with part of the population spending time there. Despite this,
the amount of litter that is picked up suggests that there is still a significant problem. It is
essential to focus on littering itself, and how people use trash receptacles and avoid trying to
categorize litterers or finding people to blame (Spehr & Curnow, 2015, p. 37).
Design Method: Participant Observation
This design method calls for participation—getting involved with activities that
extend the ethnographic approach. This serves to help a researcher to understand people’s
actions by playing a role in relevant activities to gain awareness. (Universal Design Methods
p. 124). To deepen my own appreciation for circumstances around the river, I became an
active participant with several river related efforts, or observed activities first-hand. These
undertakings served to better inform the designs I would generate with the EAHCP. The
solutions I would go on to create had a foundation of understanding of existing efforts,
making them more relevant or applicable for problems facing the river.
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Figure 16. Photos from participatory activities.
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By participating as I did, my awareness expanded because I spent time with people
who understand issues facing the river and who were already doing work to protect it.
Having access to experts provided insights about the river community including realizations
about: habitat restoration, litter management, species protection, environmental threats,
education outreach, recreation behaviors, and community engagement.
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3. GENERATIVE RESEARCH
Definition of Criteria and Goals
Together with the EAHCP and Conservation Crew, we determined that it would be
beneficial to devise solutions that would creatively tell river users that they should float away
from protected Texas Wild Rice. Not only would could we work to add safekeeping for this
rare plant, we would work to increase awareness of it; helping viewers understand this was a
fragile habitat with multiple species and that littering would do the inhabitants harm.
Definition of the Problem and Hypotheses
Following my exploratory research, I was able to identify that existing signs created
to help protect Texas Wild Rice were not reaching people as they were intended to. The
signs had text that referred to a state scientific area, being protected by law, and fencing that
was no longer present. Most viewers in the river would not have the background or
familiarity to understand what these signs were referring to. In addition, audiences would not
likely to be able to identify which plant was Texas Wild Rice or make the connection
between littering and the harmful impact on aquatic life in this fragile environment.
This comprehension resolved the objective of my thesis: to create enjoyable, and
educational messages to change attitudes and actions regarding water and the environment.
This would be accomplished by creating a design installation to be placed in the waters of
the San Marcos River to communicate about this unusual, spring fed place of recreation. The
intention was to expand appreciation for the San Marcos River as a whole—especially for
the protected and endangered species that dwell within. Three hypotheses summarize the
goals of the design installation:
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Hypothesis 1: It is possible through the use of water based signage, to create novel
communications that will capture attention of river goers, that will increase understanding
and nurture connections with the river, and change behaviors that have a negative impact
such as disturbing Texas Wild Rice and littering.
Hypothesis 2: A system of physical displays can be created to withstand the river’s strong
current and harsh outdoor conditions to convey unique environmental messages.
Hypothesis 3: The (river) installation will be re-usable and scalable to increase the reach of
protective efforts.
Design Method: Prototyping
With goals and hypotheses established, the next phase continued with the physical
creation of prototypes. These design mock-ups allow ideas to be evaluated and field tested
so that concepts can be improved upon (Martin & Hanington, 2012, p. 138). Prototyping
ideas was an essential part of validating ideas for my thesis. Several prototypes were created
to refine the approach taken with the hardware and graphical presentation.
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Figure 17. Samples of prototypes created as thesis project progressed.
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Creating prototypes was essential to creating solutions viable for the river, before a
greater investment of time and money was made. Not only could I test the stability of what
was being considered, I could simultaneously explore possibilities for applying design. I
continued refining my approach for reaching people with simple and informative messages
and graphics.
Processes, Materials, and Field Testing
During the summer of 2015, I volunteered with the San Marcos River Foundation’s
River Watchers. We monitored traffic on the river every Saturday from 10:00 AM until 6:00
PM. We recorded how many tubes went by, and whether they were rented from the Lion’s
Club or people had brought their own. We also counted other floatation devices and
watercraft such as kayaks and canoes and coolers. Visibility and water temperature were also
recorded.

Figure 18. Fellow River Watcher volunteer Dick McBride records counts of river traffic.
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Figure 19. Examples of commonly found river litter.

River Lost and Found
These close observations on the river, seeing who comes to the river and what they
do while they are there, informed my initial ideas about how a designer might make
something that could influence behaviors. Picking up litter during breaks and observing river
traffic while volunteering helped me get an even closer view of what was happening on a
regular basis. My previous experiences had been part of a river cleanup—in the watershed
surrounding the river, not in the water or when many people were floating the river. The
volume of litter in the lower river is dramatically higher, but one can still find plenty of
sandals, beverage containers and food wrappers upstream. It is not unusual to see collectors
going through the river in pursuit of dropped valuables such as wallets, phones, sunglasses,
and even jewelry. Surprisingly many people don’t take precautions to protect their
belongings; they do not imagine dropping their possessions into the water. When they do
accidentally drop something it can be difficult to find. Sediment causes reduced visibility in
the water, swift currents discourage them from even trying, or they may not want to leave
the perceived safety of their floatation devices. Tossing beverages to one another is another
popular activity while floating the river. The number of unopened beverage containers one
can retrieve is astounding.
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Reflecting on River Experiences
Reflecting on the experiences on the river over the summer I began to sketch ideas
and consider with greater detail, potential applications for design in the river itself. My initial
ideas to create messages that floated in the river seemed appropriate. Precisely how to do
this effectively would only come later after making connections with the community,
designing to meet actual needs, and learning about the different types of equipment that
might be suitable for our use.

A Pivotal Observation
A defining moment came when visiting the San Marcos River after severe flooding in
October 2015. I arrived on the banks of the river during the first weekend of November to
find evidence of high waters and debris everywhere. The news had reported the flooding,
but seeing the aftermath in person made the reality of a river more fathomable. A sign that
had been placed in the river caught my attention. Although it was slightly bent over, no
longer standing vertical, it had withstood the deep and powerful flow of water carrying an
abundance of debris. Someone had placed this sign in the riverbed as a protective measure
for Texas Wild Rice. Seeing this sign help me proceed to the next step of research and find
the people who were responsible for this sign. I discovered that Amy Kirwin and Melani
Howard were responsible for the sign and they were both heavily involved in river
protection. I requested a meeting with the two of them, learning both Amy and Melani work
for the City of San Marcos. Although they have separate roles, they seek to collaborate to
strengthen their respective conservation efforts. Amy’s role is community enhancement and
resource recovery. She manages solid waste, recyclables, litter cleanups, beautification efforts
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through plantings and more. Melani has a complementary conservation role focused on the
San Marcos River. She is tasked with riparian restoration and protection, as well as education
outreach. Combining forces, Melani and Amy strengthen their environmental impact.
Speaking with them generated a list of possible projects that would be mutually beneficial.
We determined it would be ideal to meet with the Lion’s Club to see what opportunities
existed with them, and to further our understanding of their current efforts to help reduce
litter going into the river and to promote safe and responsible tubing on the river. The Lions
are not an ordinary outfitter; they provide family-friendly services for river recreation and
actively work to limit the trash around the river. They also donate proceeds from tube
rentals to support community efforts. Other outfitters are not as generous or accountable.
They do little or nothing to prevent littering while generating healthy profits.
After meeting with Melani, Amy and the Lion’s Club, I researched several project
ideas in parallel to evaluate which would prove the most useful for community partners as
well as to serve a purpose for a communication design thesis project. Early concepts
included: 1) Texas Wild Rice education, using buoys as an educational obstacle course while
also serving the purpose of signage, 2) Trash collection in the form of a game to supplement
trash boats, 3) Better bags for litter collection to be carried with tubes as trash prevention, 4)
Conservation Crew activities to understand existing educational efforts and engaging with
the public, 5) Engaging with the Lion’s Club to observe and test ideas, 6) Public Service
Announcement videos to educate the public about the river and best practices for recreation.
The thesis project quickly adopted two areas of focus: in-river signage and litter bags for
tubes.
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Figure 20. Meeting with the City of San Marcos and the Lion’s Club.
Left to right: Amy Kirwin, Bill Adams, Melani Howard, and Mike Rhodes.

Experiences and Inspiration Move Ideas Forward
The need for signage in the river stood out in our discussions and seemed to be a
tangible goal. The existing signs, while in reasonable condition after some very harsh
flooding, did not clearly convey useful messages understood by the public. Some signs had
references to a state scientific area, being protected by law, and fenced areas. Fences would
only be present during periods of severe drought and low spring flows. The public was not
likely to grasp what was right in front of them. New signage could address this, clarifying the
significance of the habitat with friendly and informative messages. An important
consideration would be creating signage that would not pose any kind of hazard to
swimmers or the river habitat. Questions from my initial findings and discussions laid out
my next steps: determining what kind of signs would be possible, what type of anchoring
was necessary to secure signs, and what kinds of messages would support conservation
efforts. I also knew I had to learn more about the river environment: what locations the
EAHCP wanted to address, and how water depth and velocity might affect installations
placed in the river.
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Figure 21. Early sketches document initial ideas for buoys and anchors.
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Investigating the Existing
To make my design effective, I had to work through the physical challenges of
creating something I could apply design to. I examined fishing, water skiing, commercial
boat operations, recreational boating, and scuba diving to seek out examples in various
maritime and freshwater settings. After initial research, I chose to focus on the use of buoys
that would be anchored to the river bottom. Commercial grade buoys, such as mooring
buoys, tended be large and very expensive, hundreds of dollars for a single buoy. A benefit
of reviewing these types of buoys taught me about some of the mechanics I would need to
contemplate when constructing my own river solution. I also reviewed regulatory buoys to
examine visual symbols that might also be applicable for our use.

Figure 22. Slalom buoy. n.d. Photograph. Mooring buoy. n.d. Photograph.

52

Figure 23. Regulatory buoy examples. n.d. Photograph.

Figure 24. Personal watercraft buoys. n.d. Photograph. All-purpose buoy. n.d. Photograph.
Boat fender. n.d. Photograph.
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Studying layouts for water skiing courses provided the first ideas of how to anchor
buoys to the river bottom. It also served as an introduction to the types of buoys that could
be used for installation in the river. I also viewed mooring systems for boats that used
different types of anchors and buoys. These examples also revealed the potential for utilizing
chain to connect devices together and securing them against the current or floodwaters.

Figure 25. Buoys and anchors. (n.d.). Graphic.
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Figure 26. Mooring diagram for secure anchoring. n.d. Graphic.

I discovered both ropes and chain could be used to tether buoys, but I had to
consider the debris coming down river and how my lines might be effected with a lot of
vegetation weighing them down. Tent stakes advertised for holding power in snow, sand,
and harsh weather conditions looked promising. However, the river bottom could be packed
with hard gravel making installation problematic, and the edges of the stakes could be a
safety hazard for people in the water. For anchors to be used on the river bottom, I found
mushroom anchors that had a good weight and rounded edges that would not harm
swimmers. However, the velocity of the water in the San Marcos would just sweep this type
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of anchor downstream because they would rest on the river bottom, not be secured into the
gravel or sediment.

Figure 27. Toughstake tent stake. n.d. Photograph. Mushroom anchor. n.d. Photograph.

Recreational boating is a popular leisure activity that offers several types of anchors
designed to hold boats in place along shorelines. These were designed for personal use, or
non-commercial applications. One product, called a tie down anchor, claimed to have 500
lbs. of holding power in beach sand. Another type was a slide anchor that was said to have
the strength to hold a 30-foot boat, even in rough water conditions. My thought was that if
these devices could secure a boat, they could also serve my need to anchor buoys in a river.
To validate my approach, I consulted with technical experts with the various vendors selling
the products I was researching. Universally, no one had ever heard of someone creating what
I was describing. I was assembling a unique collection of equipment that had to perform in a
challenging environment, and serve as a vehicle for effective communication design.
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Figure 28. Tie down boat anchor. n.d. Photograph. Slide anchor. n.d. Photograph.

I spoke to Marine Sergeant (retired) Rauno “Ron” Raiha of the Bonner County
Sheriff’s Office, to learn about the harsh conditions on Lake Pend Oreille, Idaho. I shared
my project ideas to see what feedback and ideas he might have based on his experiences.
The result of this conversation led me to create my own anchoring supplements in the form
of concrete discs (or donuts) with a hole in the center to allow the eyelet for the boat
anchors to be exposed enough so that buoys could be connected. The thinking was that
these low-profile discs would settle in the river bottom and secure the area around the
anchor and help keep my system of buoys tethered. I learned that polypropylene rope would
float on the surface and connect a line of buoys, while anchor lines could be used to attach
what I constructed to the river bottom. Anchor lines could be braided rope, galvanized
chain, or metal cable.
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Figure 29. Concepts illustrating options for river installation.

First River Installation Planning
To begin constructing I ordered: water ski, crab pot and personal watercraft buoys,
anchor line, polypropylene rope, and two types of boat anchors. I purchased concrete and
obtained some trash can lids to fashion “concrete donuts” or discs that would be installed to
protect the anchors after they were inserted into the riverbed. Prior to the installation I took
the buoys and polypropylene rope to the river to test how the various buoys would float on
the line. I needed to see what surfaces would be exposed for graphics and messages to be
applied to. I used photographs of this initial test to create mock-up designs on the computer,
to represent how the messages and graphics might appear on the buoys. I prepared a simple
58

presentation to show my community partners what my initial ideas were. They could clearly
see what was planned so they could respond, add their expertise, and easily collaborate with
me.
Another consideration was the cost of materials being used. I had earned a
fellowship of $2000 to fund my work. For the longer term and hopes of creating something
that was re-usable and scalable, I wanted the cost of installations to be reasonable. My goal
was to see their continued use, if the outcomes were proven effective.

Approach to Reaching Audiences
The staff administering the EAHCP clearly understood people on the river; and they
helped me understand the mentality of the many people we were trying to reach. Messages
such as “No Parking” and “Keep Out” don’t explain their purpose other than: don’t do this. I
wanted to appeal to anyone who directed their eyes toward our installation. It has been said
that anecdotes are more compelling than simply offering factual information (Susan
Weinschenk, 2011, p. 168). It was the intention of this project to create messages that would
stir emotions and empathy for the river, by using anecdotal wording on the buoys.
In parallel to my time outdoors, I investigated types of messaging, researched litter
habits, and design methods to help shape my thinking and generate concepts that might be
suitable for solutions that would gain the attention of viewers through well designed
displays. I looked at how other communities worked to reach their audiences regarding
environmental concerns. My searches were not limited to environmental messages, if I saw
something that grabbed my attention, I reflected on why that might be. While traveling in
Germany I noticed an adorable bird on a postcard. Upon closer inspection, this bird had a
message imploring people to live their lives and not miss out being absorbed by a
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smartphone. This method of communicating had some element of what I hoped to achieve:
a friendly image with a simple message.

Figure 30. “Life passes you by when you are busy with your smartphone”
n.d. Photo of postcard.

A campaign in the UK called “LOVEmyBEACH” presented viewers with straight
forward explanations about threats to the ocean environment and suggestions for what
individuals can do to make a difference (“What can I do? | LOVEmyBEACH,” n.d.). The
imagery and simplicity were compelling examples. They were informative and served as an
invitation to get involved, starting with the name of the initiative.
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Figure 31. LOVEmyBEACH campaign. n.d. Online video.

The National Park Service of the Upper Delaware River has a program to help
educate the public about staying safe when visiting the river (“River Safety - Upper Delaware
Scenic & Recreational River (U.S. National Park Service),” n.d.). Even for individuals who
might only scan a page, they may quickly comprehend messages displayed in graphics made
to look like cautionary signs. The choice of words accompanied by imagery tell a clear story
of avoiding dangers.
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Figure 32. River safety graphic. (n.d.) Illustration.

Attempts to address litter issues vary widely across the globe. During my research, I
found a campaign in Hong Kong that shamed litterers publicly using DNA to create
likenesses of the perpetrators. The campaign was declared a success having reached millions
of people on social media (“Hong Kong litterbugs shamed in billboard portraits made using
DNA from trash | South China Morning Post,” n.d.). While this approach is bold, it puts
the focus on finding someone to blame, the focus should be on how litter is created and
what is going wrong with trash receptacles (Spehr & Curnow, 2015, p. 37). Discovering this
campaign helped me choose to avoid creating a solution that featured confrontation.
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Figure 33. Hong Kong litter shaming posters. n.d. Photograph.

Another hazardous form of pollution threatening the San Marcos River is pet waste.
My contacts working to address storm water and litter problems reported areas in the city
that had large amounts of abandoned dog feces. I investigated how other communities were
working to address this quandary. A campaign in Britain featured a “dog poo fairy” character
to serve as a reminder that individuals were responsible for cleaning up after pets (“Keep
Britain Tidy: Dog Poo Fairy,” n.d.). This example had an element of humor as well as an
appealing phrase: “Bag that poo – any rubbish bin will do.” The campaign took something
that can be considered revolting and put some sense of responsibility on pet owners for
cleaning up after their pets. An added tag line “Love Where You Live” promotes a sense of
pride and belonging to one’s community.
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Figure 34. Britain's fictional dog poo fairy. n.d. Illustration.

Expression Through Litter
Having done these investigations, I was ready to do more hands-on studies to
explore potential projects. I assembled a collection of litter and sought to create a means of
conveying information about threats to the river people enjoy so much. The result was using
fishing net as a backdrop to litter that I attached to the net with fishing line. Objects
included flip flops, beverage containers, and a decoy mallard duck. I then used black duct
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tape to replace typical product labels and then added large white letters to spell out
"PLEASE DON'T LEAVE ME" to give the litter a persona or voice to reach out to anyone
looking.

Figure 35. Litter exploration project to observe if viewers would react.

To increase the probability of gaining attention, I made use of decoy ducks. My
thought was people floating the river would see the duck first, leading their eyes to the sign.
At first I had the sign floating on the surface of the water, which did not work as well as I
had hoped. It was difficult to see. Also, when I tried to remain unobtrusive I discovered
someone trying to collect my duck! I had to rush over and stop them. The duck had certainly
worked to attract people, but not as I had intended. I moved the sign up on the banks where
it could hang and I stood in the river nearby. I waited for people to react and then used the
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opportunity to ask them if they understood the message. I spoke to approximately 25
people, nearly all seemed to recognize and appreciate the tone and intention of what I
showed them. Some were very enthusiastic about this display. If people avoided eye contact
or seemed to be avoiding getting too close, I respected that and watched for others who
were curious or interested in what was going on.
After some success with displaying the net, I floated the river in a tube and towed
the net behind me. This time I added a second duck, which trailed behind further, and as
people saw the duck decoys they soon spotted the net as well. Again, the ducks worked to
attract attention. Some people wondered if the ducks were real, I overheard them talking
about the ducks or they would ask me if the ducks were real when we were in closer
proximity. When people saw the net floating on the surface they seemed curious—their
body language showed they were visibly observing. If we were floating close together, they
would ask the purpose of the display. River lovers immediately understood and verbally
praised me. One individual on the shore spotted me and my litter net and started shouting at
me. They accused me of “staging litter,” suggesting that there was no litter problem in the
river. This was the only negative confrontation I had in my entire time of conducting
research during two recreation seasons.

66

Figure 36. Female decoy duck attracting the attention of a family in the river.

People are attracted to surprises. Our brains are wired to look for things that are new
and different to us (Susan Weinschenk, 2011, p. 171). Things that are unique will get noticed,
maybe even create a sense of fun (Susan Weinschenk, 2011, p. 172). The installation I
planned to place in the river would certainly be unexpected and provide a great opportunity
to communicate about this rare habitat. Words had to be chosen based on what I had
observed about river-goers. I had to consider what to say without judging them or assuming
the knowledge they had about the river.
Researching Burma Shave advertising from the 1950s revealed a technique for brief
yet entertaining series of messages (“Burma Shave,” n.d.). They appeared along highways
across America, typically including at least five signs with simple phrases, and one more for
the company name (“Legends of America,” n.d.). They were especially attractive because
drivers had to read each one to understand the complete message, thus holding their
attention. Working from this concept I created my own interpretation of this approach.
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Figure 37. Example of Burma Shave advertising. n.d. Photo.

Typography
Not only were visual designs a consideration for buoys, but also carefully selected
words and typography. Experiments began with both variations of messages and
typographic styles. The typeface Futura was selected for the geometric characteristics of the
letterforms, echoing the round shape of the buoys. All capital letters were ultimately selected
for ease of reading from a distance in the river, but also to give the words an element of
firmness. The choice of words also worked to reinforced this approach; for example,
RESPECT replaced Be Kind to make a bolder statement. Messages were intended to be
approachable, but serious about protecting the river habitat.
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Figure 38: Typography planning for small buoys.

Large buoys went through a similar wording evolution as their smaller counterparts.
Their purpose was somewhat different; they would be required to convey messages
independently—they would not always have other buoys nearby. Selected words were
bolded, so if eyes were only scanning, these words would work to gain further attention. For
those who made the effort to read the messages, there would be a rewarded with friendly yet
informative words. For a one large buoy the word SPLASH! was bolded, if viewers read on,
they would receive a playful message of not littering. LOVE THE CRITTERS worked in
several ways. The word LOVE is an enticing word; in the context of a river it would likely
be unexpected and could create a sense of intrigue. If someone read the buoy partially, they
would get the message of LOVE THE CRITTERS, serving as an invitation to become
aware that there were living things that would do well if we loved or cared for them. Reading
the full message made the connection between loving the creatures of the river, and not
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littering: LOVE THE CRITTERS – DON’T LITTER. This message could also be read as
LOVE – THE CRITTERS DON’T LITTER; perhaps encouraging readers to follow
nature’s example. Together typography and carefully selected words were created to serve as
an invitation to care for the river with humor and intelligence.

Figure 39: Typography planning for large buoys.
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Buoy Planning
From the beginning of the project, we planned for five areas to have buoys to share
informative messages and guide river traffic away from protected the Texas Wild Rice.
Vertical lines below the surface indicated the planned use of anchors in the riverbed for the
purpose of supporting large buoys. These more substantial buoys would have standalone
messages, while smaller buoys would work as a series to form a single message. Small buoys
would be connected by propylene rope that would float on the surface. Sequences of small
buoys are viewed upstream to downstream, as people floating by would view them.
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Figure 40. Illustration showing examples of buoys and anchoring systems.
Examples show buoys upstream to downstream, as tubers and paddlers would encounter
them.
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Locations chosen by the EAHCP staff had varying needs for signs. Some locations
called for a sign to be posted on land, while others were only water-based. Sign posts would
support floating lines of buoy in three locations. Signs would continue the simple approach
as the words and imagery selected for buoys. Their purpose was to clearly indicated that
Texas Wild Rice was in the vicinity, and that the area should be avoided. A feature of the
signs was the “spokes-salamander,” also known as Sally Salamander from the initial storm
drain cover fame. Her cheerful appearance accompanied by a graphic of the wild rice were
selected to create an invitation to learn about the river as much as protect it.

Figure 41. Installation plans for Clear Springs Natural area and Hopkins Street.
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As messages and plans for signs were being finalized, I prepared all the materials we
would require for our first trial installation in the San Marcos. I created a diagram of my
proposed approach so that the EAHCP staff could see what was planned, giving them the
opportunity to voice any concerns or make suggestions for improvement.

Figure 42. Items for prototype planned for a test installation in the river.

First River Installation
With the help of the Conservation Crew, the first river installation took place on a
Friday in mid-April 2016. We worked as a team to rig several small buoys using propylene
rope that would float on the surface of the water and secured the rope to a sign post that
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was already in the river. We also placed two large buoys in the river, connecting them with
anchor lines to boat anchors positioned on the bottom of the river, adding a protective
concrete disc over the anchor. One installation used a slide anchor, constructed with a sleeve
over a post that was used to pound the anchor into the ground. A second installation used a
screw anchor, using a metal bar that came with the anchor, which is turned to bore a helix
on the metal post into the ground. We used anchor line to tie to the large buoys and added a
carabiner to connect the other end of the rope to eyelets at the top of the anchors. The
carabiners were added in case we needed to quickly remove the buoys, such as in the event
of flooding. The buoys were easily seen in the river because of their bright coloring. I
believed we had the beginnings of something visually compelling. I returned over the
weekend to check on a hunting camera I had installed to monitor conditions on the river
and to add some vinyl lettering on one of the buoys, just to see how these would respond to
river conditions. When I checked the anchor lines I was surprised to see the rapid
accumulation of vegetation.
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Figure 43. First installation at Bicentennial Park showing anchors and buoys.

After several very dry years in Texas, we had begun to see rain return, and April 2016
was no exception. Two days after we installed the buoys on Friday, April 15, we had heavy
rains.
On Monday, April 18, I received an e-mail from Eric Weeks of the Conservation
Crew. The anchored buoys had come loose, including the concrete discs. The entire rigging
was swept downriver, and thankfully, picked up by members of the Conservation Crew. The
positive outcome of this equipment failure was that we could discover flaws during the early
stages of our efforts, an opportunity that may have been missed, had we not had heavy rains.
I knew I would have to redesign our approach to make this project a success. After speaking
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with the vendor and reading product claims, tie down anchors were described as strong
enough to secure 30-foot boats in rough conditions. These seemed like a viable choice for
securing the buoys. The slide anchor had similar claims. However, after this experiment, I
had serious doubts about the validity of those assertions. Also, the large red buoys that were
said to be useful as watercraft buoys turned out to be of poor quality and easily damaged. I
had purchased four of these, they would be acceptable for the purposes of testing, but it was
clear they would not withstand the river conditions for very long. Having placed the game
camera on the shoreline helped document buoys placement after the installation, overnight
rains, and then the aftermath of the powerful current forcing anchors and their buoys from
the river bottom. The sign or T-posts stayed in position, although not as vertical, and
supported the line of small buoys throughout the rains and afterwards.
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Figure 44. Bicentennial Park after installation, heavy rains, and the scene afterwards.

Although the flooding in April was not significant, it was a good reminder of the
challenges nature can present. If this project was to be viable, anchors would need to be
more secure for a project investment to be worthwhile.
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Figure 45. USGS Flood Gauge readings for the San Marcos River April through November
2016. 2016. Graph.

Iteration and Improvement
Having learned a great deal from every step, I kept moving the project forward by
finding ways of placing messages on buoys and seeking out different kinds of anchors. For
messaging, I began testing vinyl letters with adhesive backing. They were easy to place on the
spherical shaped buoys, stretching to accommodate the curved surfaces.
For anchor alternatives, I settled upon two different types. One was an Earth auger,
designed to secure the structure of mobile homes with the ground. It had a large area for
bolts that I could use for connecting anchor lines and a 36-inch post with double helixes for
extra holding power in the riverbed. A second type of anchor intended to help secure
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structures such as sheds, had a simpler design with a single helix and eyelet at the top of its
30-inch post. Both were reasonable in cost so I procured them and returned to the river to
install one of each. Although I had planned to use concrete discs as a means of creating a
protective area for anchors, they were cumbersome. Also, I did not anticipate the large bolt
holder of the Earth auger. This would require different holes in the concrete and new discs
to be made. Testing the anchors without the discs was successful, making the discs
unnecessary and saving effort.

Figure 46. Illustration showing new anchor options to go deeper into the riverbed.
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Figure 47. Image of Earth anchors and bubbles rising during installation.

At each step of my process, I created an updated presentation to share with my
community partners at the EAHCP. I did this not only to earn their trust, and to clearly
convey what was happening, but also to ensure I was not doing anything that could
inadvertently cause harm in the river. Establishing this regular dialogue provided the
EAHCP an opportunity to help improve the installation process.
In parallel to testing the new anchors, I mapped out locations we wanted to cover
using Google satellite views. This helped approximate the measurements of areas that would
be covered and estimate the amount of rope needed. It also provided a shared view of the
areas to be protected, facilitating EAHCP in pointing out corrections. Concepts for
messaging were also being resolved, not only in regard to wording, but also typographic
renderings to help the team envision how buoy designs would appear.
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Figure 48. Diagram to show EAHCP partners plans for posts and anchors.
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Figure 49. Sampling of work done for project planning.
Top: play balls (the same size as the buoys we intended to use) are mocked up with text and
images using laser printed transparencies. Bottom left: Sewell Park location, mapping out
placement of large and small buoys and dimensions of area we intended to cover using
Google satellite views. Bottom right: I visited each location to document and verify plans
with my EAHCP partners.

As May progressed, the newly installed anchors appeared be to holding strong. I
continued with observations and detailed planning, in dialogue with the EAHCP. With their
input, I proceeded with ordering additional buoys, specifying only those used in marine
applications. I avoided random search results from the Web, such as the inexpensive buoys I
had previously ordered, that were in reality exercise balls—not buoys for boating as
advertised. For messages appearing on the buoys I used my design for social impact insights
to develop concise and welcoming wording. The EAHCP team helped me refine the
wording, based on their experiences from interacting with individuals along the river. I could
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not dismiss the strength of the simple fence posts already in the river, which had withstood
several floods. I kept them as part of my plans, for holding signs and buoys on float lines. I
also continued to explore options for applying the wording on the buoys. The big challenges
were designing something that could tolerate wet conditions and stay fixed to pliable, round
objects. Testing with readymade vinyl lettering showed that this solution could not withstand
river conditions, and would generate pollution when they peeled away from the surface of
buoys.

Figure 50. Testing of readymade vinyl letters. In less than ten days the adhesion was failing.

Figure 51. Poorly made buoys lost inflation or became damaged by debris floating by.

Speaking to a vinyl vendor suggested that a premium vinyl that featured extra
adhesion might work for the purposes of placing graphics on the buoys. The appeal of using
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vinyl was its flexibility in adhering to the bulbous shape of the buoys. This material is used
on aircraft, vehicles, and even boats, all of which experience harsh conditions such as drastic
temperature changes and precipitation. I ordered a roll of premium gloss vinyl. When I was
ready to conduct my next test, I cleaned the buoys with isopropyl alcohol to remove any
substances that might interfere with adhesion. Thin strips of vinyl were cut and affixed to
two different types of large buoys. I used a hard plastic tool to burnish the vinyl to the
surface of the buoy to help ensure adhesion. After applying the strips of vinyl, I added a
sealant around all edges. Once the sealant dried and I headed to the river to test again.

Figure 52. Premium vinyl with sealant was applied to buoys for testing.
Note the texture on the edges of vinyl showing the sealant. Right images: A brief time in the
river revealed this approach was not tenable. Not only would we lose our imagery, we would
also add pollutants to the river. Bottom: Overview of buoys in the river and vinyl strips
being tested.
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I visited the river frequently to monitor progress: checking vinyl adhesion, as well as
the condition of buoys, float lines, anchors and anchor lines. The premium vinyl, despite
promises of improved adhesion and preparing the surfaces prior to application, did not
withstand the river conditions. The pliable nature of the vinyl buoys would require some
other robust markings. In my conversation with the vinyl vendor, they had mentioned the
possibility of using vinyl as a stencil. At the time, I had set that idea aside to first test the
more adhesive vinyl. Having to revisit my approach, I prepared vinyl as a stencil to see what
the outcome would be. I adhered a block of text to a vinyl play ball (the material being very
similar in texture and material of the actual buoys) and masked off the rest of the ball to
protect it from paint overspray. I had chosen an all-purpose spray paint purchased at the
hardware store, which stated it could be used on plastic. I chose the color black as the best
option for high contrast on the buoys. On the day I conducted this experiment the weather
was humid. Soon after spraying the paint, I removed the stencil to see a crisp image, but the
paint remained gooey—for several days. This was not a viable solution for creating my
graphics.

Figure 53. Image of vinyl stencil success while paint was a failure.

I called the manufacturer of the buoys and asked for their recommendations based
on what I was trying to accomplish. They suggested automotive vinyl paint. It seemed that
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paint that could withstand the extremes of a car environment had the strong potential to be
workable for the buoys. When I found the paint, I learned that it was designed not only was
for vinyl but also for fabric, suggesting it had some added flexibility. I assembled another
stencil test. This time, within minutes I had a solid application of paint that had dried and
stayed adhered to the pliable, vinyl surface. For several days, I checked on the condition of
the paint, trying to scratch it or see if there was any change. The paint adherence had worked
and I proceeded to create detailed imagery and text.

Figure 54. Repeating use of vinyl as a stencil, using vinyl automotive paint on a play ball.

As I worked on the buoy designs, I continued to visit the river and make
observations to further understand the audience I intended to address. The camera I had
placed on the riverbank continued to capture images of activities on the river, allowed me to
observe how people were interacting with the Texas Wild Rice without encroaching on their
activities.
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4. RESULTS
Messages for Buoys
Messages were gradually refined to meet the needs of the EAHCP’s educational
outreach and to reflect my own design choices as result of doing research. Using brevity and
humor to engage viewers as my approach, I created several options for the project team to
consider. The smiling San Marcos Salamander added a friendly visual inflection. Together,
we perfected word choices. For example, the word RESPECT was chosen by the EAHCP
team. Knowing our audience, they felt this would have more impact than my timid word
choice: BE KIND. The EAHCP team selected which messages would be placed in each
location. The installation at the Clear Springs Natural Area was put on hold until Texas State
University completed restoration around the river banks. We anticipated a future need and
included this location in our plans.

Figure 55. Designs for small buoys to be placed in three locations.
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Figure 56. Large buoys would feature bigger text and images.

We finalized the desired wording and imagery for the different locations and buoys.
Improvements were an option until I would produce vinyl and apply paint. RESPECT THE
RIVER. ENJOY THE RIVER was a creation of Melani Howard. As a designer working for
social change, I welcomed the voice of my community. I only advised them to change when
something would be problematic or did not align with our approach.
The large buoys were being shipped as these designs were being completed.
Although I had the measurements, it was not until they were inflated and able to handle
them that I could choose how to apply my designs. They were larger than expected, so I
could apply multiple messages and added graphics to enhance their appearance.
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Figure 57. Text and images are prepared for the vinyl cutter.
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Production of Buoys
Based upon what I had learned about the materials in my earlier experiments, I could
devise an orderly production process for applying the text and images to the final buoys. My
process went as follows:
Step 1: Unpack buoys, inflate large ones
Step 2: Wash buoys with soapy water to prepare surface for stencils and paint
Step 3: Sort buoys by color to visualize for installations
Step 4: Print graphics on vinyl cutter and prepare stencils, removing areas to receive paint
Step 5: Adhere vinyl (designs) on buoys
Step 6: Mask open areas (not to be painted) with painter’s tape
Step 7: Add plastic wrapping to protect buoys from overspray
Step 8: Paint buoys with vinyl spray paint
Step 9: Remove masking and review image quality, clean off any debris and minor defects
Step 10: After allowing paint to dry, organize buoys to prepare for installation in the river

Figure 58. Buoys are unpacked and cleaned to prepare for vinyl and paint applications.
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Figure 59. Process for adding text and images to buoys.
The figure above illustrates the steps I took to create buoy designs: preparing vinyl,
application of vinyl, masking, painting, and finished buoys.

Installation Planning and Visualization
Throughout this process, I communicated with the EAHCP team in succinct
presentations, so that they could quickly glance at visuals and read brief explanations of my
progress updates. They were my partners and their team would be in the river with me on
multiple occasions to make these installations a reality. It was my objective to maintain our
collaborative partnership and to prepare updates that were engaging, and easy to interpret.
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Figure 60. Overview of planned river installation hardware with explanations.

To help prepare for our work day I put together a list of items we would need to
bring for the river installation. Some locations would be completed on another date as
schedules allowed and as the EAHCP desired. We wanted to get the primary locations
installed prior to the busy 4th of July holiday weekend. A holiday weekend would draw larger
than normal crowds. We had an opportunity to reach more people but also to test the
viability of the project to help protect Texas Wild Rice.
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Figure 61. Installation plan detailing the equipment to be used at each location.

For large buoys to be tethered to an anchor, there was an option of creating anchor
lines with rope, or with chain. Rope appeared to be more ideal when compared to chains.
Chains would be heavy and more difficult to prepare for installation due to their weight, and
need to be acquired in specified lengths. Rope could be cut to lengths of our choosing, on
site. Floatation of the large buoys was key. Their position in the water had to be correct to
ensure text and images would be easily seen. I tested a buoy with rope in the river and was
satisfied with the results. After receiving the large buoys and progressing with planning text
and graphics, I reviewed my approach to placement of these words and images. I recalled
from my initial tests that I had photographed the buoys in the water. Reviewing the images
raised concerns about the visibility of content, the buoy appeared to be floating on its side,
not just a slight angle. This way of floating greatly reduced the visible surface area. I reviewed
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commercial applications of buoys and their positions in water. I found examples where the
appearance was more vertical. Taking this approach would create more reliable viewing
surface for content. Although the time to installation was days away, I chose to test floating
a buoy with a length of chain to see if that would influence my choice of anchor lines.

Figure 62. Comparison of using rope and chain for anchor lines.

The result was a more vertical presentation of the buoy, ideal for showing our
messages and graphics. Connecting the chain to the buoys was a new challenge and required
several quick iterations of testing to be ready for the upcoming installation day. I tried using
a galvanized u-bracket found at a hardware store. As I put this bracket into use, I realized
that nuts and washers could easily become detached in the rough river conditions—risking
the loss of buoys. The ends of the bracket could also impale a person or buoy, rendering this
solution to potentially hazardous to humans or buoys if conditions became particularly
harsh. I found a suitable alternative at a boating supply store: stainless steel D-shackles.
Although more expensive, but these shackles are designed for applications like the one we
were placing in the river. These shackles easily attached to the buoys, so easily that it raised
the concern of someone removing a buoy, or tension from the current or debris loosening
the screws. To combat this, I added a permanent metal adhesive to the threads when I
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assembled the shackles and attached the chains. The pieces of metal would not be separated
unless reaching temperatures in excess of 400 degrees Fahrenheit.

Figure 63. Lengths of chain were added according to water depth.
Three feet of extra chain was added to accommodate changing conditions.

Figure 64. Example of rope as anchor line, U-bracket, and D-bracket.

On the evening before installation day, I laid out all our materials to ensure we would
have everything needed and to help organize parts by location. While trying to anticipate
everything, we would not know how things would go or how we might need to adapt to
make everything work until we got into the river.
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Figure 65. Staging and packing of hardware, equipment, and buoys for installation.

Installation
On June 29th, I met Eric Weeks to start our day of installation. We started by going
to a local supply store that had the T-posts we needed, including the less common 10-foot
lengths. We then picked up additional team members and went to Bicentennial Park. The
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EAHCP team members dove right into their tasks; we worked with ease as a team to
assemble and install this collection of materials for the first time.
We first positioned the large buoys with their anchor chains and carabiners to the
anchors already in the riverbed. Anticipating the potential need to remove buoys, chains
were secured with a carabiner so removal could be done with relative ease. Early
observations of interactions with buoys created some concerns about someone trying to
remove them for fun. As a simple method of securing them, I brought cable ties to connect
the anchor and chain together. The cable ties could be cut if needed, until that situation
arose, we prevented someone anyone from simply unhooking the chain and making off with
a buoy. Adding cable ties underwater was tricky because they were difficult to see
underwater, even in clear water. We did not have very deep water to work in, but it was
difficult to stay below the surface and fight buoyancy and the currents long enough to
complete the task.
As we worked with the large buoys and removed the test versions, other team
members prepared to install T-posts that we would use to secure the float lines holding small
buoys and swim lane floats to help mark the lines. The EAHCP team had prior experience
and even had the tool we needed to pound the posts into the river bottom. We started at a
location we selected downstream, the first T-post went into the riverbed quickly and deeply.
We had intended for T-posts to have more exposure above the water line. The rains over the
recent months had brought a great deal of soft sediment and higher water levels. We also
found that our first post was not very stable, something we had not anticipated. To address
this, we added a second post and used wire cable to secure the two posts together. The result
was a steadier installation that could hold the line supporting small buoys. It was fortunate
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that we had purchased extra posts and had them on hand, anticipating the future installation
at the Clear Springs Natural area.
On the river bank we laid out the float line along with buoys and floats. Not being
very skilled at tying knots, I deferred to our collective expertise on choosing how to tie the
buoys on to the line. Previous installations simply looped the rope around the handle, but
the team agreed that we needed a knot that would not slip with the constant tug of the
current. We worked to tie the buoys on the lines, leaving slack on either end so that we
could adjust placement more exactly once we got into the river. We also planned to have
extra line so if river levels rose the buoys would simply go up with the water. There were five
of us working, each of us carried a section of line into the river, securing to the T-post up
river first, and then to the second post downriver. At each T-post we fastened the extra
length of rope and placed rope ties (U-joints with nuts and washers) to secure the line. This
was done to prevent tampering and to withstand constant pull of the river flow and debris
going by. The river current was strong on the day of the installation, so we used the rope line
to help pull ourselves upriver and continue to our next location, Hopkins Street.
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Figure 66. Installation at Bicentennial Park.
Top: removal of failed buoys, preparation of float lines, and T-post installation. Middle:
securing T-posts, ropes, and anchor chains. Bottom: team carrying float line and line of
buoys after installation.
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Photos from the Hopkins Street installation show the dramatic length of the T-posts.
Again, we started by installing the posts and we were amazed to see how quickly and deeply
the first post went into the riverbed. Because we were concerned about the stability of the
posts and their reliability to support the buoys, we added double posts at the upstream
location. Approximately 60 feet downstream the riverbed was firmer and a good length of
post remained out of the water, even at these higher flow levels. Our posts were an
improvement from the previous installations. The new posts were taller to help keep signs
higher above the waterline (in typical river conditions). Considering the recent flood events,
keeping signs out of the water was not necessarily possible. The Hopkins Street location
received a float line of buoys with a different message than Bicentennial, and no large buoys
were added.
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Figure 67. Installation at Hopkins Street.
Top: installation of T-posts and preparation of float lines. Middle: team adjusts line of buoys.
Bottom: view of buoys after installation.
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After a break, Eric Weeks and I proceeded to Sewell Park to install a single, large
buoy. Originally we had planned a line of small buoys, but the EAHCP team recognized that
this area was not a high traffic one. The primary issue here was that people were paddling
through the Texas Wild Rice. Two large buoys would be installed to guide river traffic
traveling upstream or downstream. The Sewell Park location was unique in that we planned
to place a buoy in deep water (4 or more feet) and potentially in a strong current (depending
on conditions), and another in shallow water within the Texas Wild Rice itself. We used a
simple wooden dowel to turn the eyelet of the Earth auger into the riverbed. I had already
attached the chain to the buoy, so once the anchor was in place the connection was quick
connection. This task completed our initial installation day, though I would return often to
observe and make improvements.

103

Figure 68. Installation at Sewell Park included a single anchor and buoy.

Iteration and Improvement
After our installation at the three locations, I regularly returned to monitor the
condition of our installations in the river. I was given feedback that the ends of metal cables
we used to secure the pairs of posts together were protruding and had deflated more than
one tube. We knew that people often use the posts (and signs) to hang on to, either to rest
for a moment or to rejoin the rest of their group. From the beginning of this effort, we set
out to create river solutions that would not be harmful to anyone in the river. And although
the T-posts had been in use for some time, they had never had the addition of the metal
cable wrapped around them. We had to address the exposed cable ends to prevent any
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further problems. I brought additional cable ties that were longer and sturdier, and secured
the two sets of posts where we had made use of metal cables.
The tops of T-posts are very rough, and the sides have large metal prongs designed
to hold fencing, but the top edges are comparatively sharp. I researched fencing supplies and
discovered rubbery caps designed to be placed on top of the posts. Going back to the river, I
visited each post and added them to the top of all exposed posts or those not covered by a
sign. It was a simple yet significant improvement.
The anchor and carabiner connections were holding perfectly, but I still had
concerns of people trying to remove the buoys. On our initial day of installation, we had
short cable ties. On a subsequent visit, I brought longer and more durable cable ties to
connect anchors and carabiners. Only someone with a sharp knife and some determination
would be able to remove the buoys.
When I had done my first tests with floating the buoys in the river, I had seen them
float sideways. From this initial observation, I planned the placement of text and graphics on
the small buoys.

Figure 69. First views of buoys afloat in the river.
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When it came time for the installation, the team decided on a different approach to
tie the buoys together (thinking they would be more secure) and somewhat changed the
positioning of buoys in the water. With higher water and a stronger current from the recent
rains, they also behaved much differently than in previous trials. We placed the buoys to
look their best, only to come back later to see that they had flipped over, hiding the imagery
and text. The EAHCP team said they would keep turning them back over, a good interim
solution, but not practical for the long term. My friend Lisa Arceneaux, P.E., a local
environmental engineer, and I discussed the problem. We had several ideas to possibly
change the way the buoys were roped together and stop them from overturning. We came to
the river early on the 4th of July and tried different rope configurations. Unfortunately, we
did not find any solution that resolved the issue. As an alternative to changing rope
configurations, I determined messages and graphics could be put on two sides to increase
chances of visibility, even when buoys flipped. A replacement set was made for Bicentennial
Park so we could swap out what was already in the river.

Figure 70. Buoys on float lines flipped by the current and tubers.
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Figure 71. Attempting to stop buoys from flipping and the resolution using two-sided
designs.

Swapping Small Buoys
Again, a team from the Conservation Crew joined me at the river. We removed the
existing line from the river, removed the single sided buoys, and added the newly created
two-sided design buoys. For this installation, instead of tying knots, we simply looped them
through, much like you would with the loop of a luggage tag. This had the appearance of a
knot, appearing secure and not removable (without a knife). We, as the organizers, could
return and swap out buoys in the river and avoid the chore of disconnecting the entire float
line.
One more anchor and buoy were planned for Sewell Park. My friend Lisa and I
worked together in the river to install an Earth Anchor, adding a short chain to secure the
buoy in a shallow area of Texas Wild Rice. Adding this second buoy helped mark two areas
where people might be tempted to enter areas of Texas Wild Rice to escape the stronger
current in the main channel of the river. Only a few days later I was astonished to receive
word that a large buoy had gotten loose from Sewell Park. Buoy and hardware traveled
together downstream, and retrieved by the EAHCP team. We had selected a location where
the sediment was too soft and the anchor, despite its length and helix, worked its way out
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after rains brought a stronger current in this otherwise calm area. On the same day that we
swapped out the small buoys with two sided designs, two members of the Conservation
Crew joined me at Sewell Park and we re-installed the buoy, this time carefully selecting a
location that appeared likely to hold the buoy and anchor.

Community Collaboration at Work
Early in our meetings, the EAHCP team identified that there was a good deal of
river traffic going through the Texas Wild Rice at the Hopkins Street location. They
generated an idea for a buoy to address the issue, based on my other designs. They called for
a buoy and elastic cord to be added to the front of the area to discourage people from
entering the area. The cord was to be elastic to make it flexible, should people interact with
it, they would not become entangled. In response to this prompt I used a wide yellow fender
buoy, adding a bold arrow and graphics of the wild rice. With the help of the Conservation
Crew, the buoy and fluorescent shock cord were placed in the river, making for a bold
presentation.
Very quickly we noticed that the shock cord running across the current (not with the
current) made it a wide catching surface for the various debris coming downriver. The
EAHCP team cleverly addressed this by pulling the slack in the line out of the water and
tying off on the T-posts, keeping the line above the surface and preventing it from dragging
down.
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Figure 72: An arrow buoy directs river traffic away from protected area.
Top: Cord is on the surface. Middle: Cord is catching debris and stretching. “
Bottom: Cord is tied off to posts.

The yellow buoy and bright cord were eye-catching—we observed that people tried
to start paddling away before getting too close. Or, if they did drift into the area, (often large
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groups with their float tubes connected) they would work to get themselves out. Prior to our
river installation (including buoys and sign) people just floated right through areas of Texas
Wild Rice. The previous signs alone were not communicating any clear message for
behaviors or information.
Observing Overall Outcomes
After the installations and subsequent changes, I worked to monitor how people
were interacting with what we had placed in the river. I documented people avoiding the
areas with Texas Wild Rice, and many instances of people actively paddling (with actual
paddles, hands and feet) to avoid drifting into the area we had marked.
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Figure 73. People drifting through wild rice prior to river installation.
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Figure 74. Photos show people understood they should avoid Texas Wild Rice.
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East Spillway Installation
In late July, a single large buoy was added at the East Spillway with a location-specific
message. This area is home to the protected San Marcos Salamander, dwelling beneath the
rocks found in this area. The EAHCP had concerns about river-goers coming into the area
and moving and stacking up rocks, disturbing the salamander habitat. I created the message
“LEAVE ROCKS ALONE—FOR CRITTERS THEY ARE HOME,” in keeping with the
project’s friendly and informative tone. Images of the San Marcos Salamander were
particularly appropriate visuals for this installation.
The Clear Springs Natural area that leads to the East Spill was in restoration status at
the time of my thesis project. Access by land was prohibited by fencing. To visit the East
Spillway would require a challenging trek upriver, against a strong current and avoidance of
submerged (sometimes sharp) debris. Those who successfully navigated the river under these
conditions would encounter a salamander protection themed buoy.

Figure 75. A single buoy was placed at the East Spillway location.

Signage
The signs already in place in the river to educate viewers about Texas Wild Rice were
what initially drew my attention to creating a potential thesis project. As I continued
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reviewing them, I noticed that they were nearly always touching the water, if not partially
submerged. The signs had references to a fence that was either not visible, or no longer
present. Their messages had a forceful intent mentioning that Texas Wild Rice is protected
by law. Getting to know the San Marcos River and the people who come to it for recreation,
I understood that these signs did not effectively communicate the significance of the plant
they were supposed to protect, or how humans might affect it with their river recreation.
Working with the EAHCP I learned that the fences had been present when the spring flows
were very low during the recent multi-year drought in Texas. The water levels in the river
had gotten so low that the Texas Wild Rice was increasingly exposed to the surface and
more easily uprooted from the river bottom. In these drastic circumstances, allowances had
been made to place more substantial barriers in the river. However, with the increase of rains
and water levels, we no longer had to focus on such drastic measures. Instead, we worked to
create messaging that would invite people to help care for the Texas Wild Rice by not
disturbing it.

Figure 76. Original signs collecting vegetation and partially covered by water.
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When planning for the installations in the river, I specified the tallest possible Tposts available, with the intention of keeping signs above the water line. I also planned to
make the signs either horizontal or smaller to reduce the likelihood of them being
submerged in water. I created several designs and shared them with the EAHCP team. I
proposed that we could address river traffic going downstream as well as upstream. To do
this I suggested two-sided signs: English on the front with Spanish on the back, followed by
a sign with Spanish on the front with English on the back. The idea was to reach out to the
broadest audience possible, both English and Spanish speakers, as well as the two-way traffic
on the river. As the EAHCP considered their options, I created prototypes to test in the
river. I attached them to T-posts to view them in the environment they would be placed, and
to poll people in the river about their reactions. I also included one design with an arrow, so
people would know to float to the left and not into the protected area. I spoke with roughly
20 people. People were generally receptive and understood the purpose of the signs. Several
were delighted to finally learn which plant was Texas Wild Rice. Based on this experience of
testing sign concepts, I provided visual options to the EAHCP to choose from.
To begin, a limited number of signs were made, all in English. Single signs were
placed at the starting point or upstream location of float lines. River depths prevented the
installation of secondary signs at the downstream locations. The signs were placed at
Bicentennial Park, Hopkins Street, and Sewell Park.
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Figure 77. A sign concept placed atop new T-post in contrast with the originals.
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Figure 78. A progression of signs from concept to finished design placed in the river.

The EAHCP took responsibility for having the signs produced. With this project
being based in the principles of designing for Social Change, I wanted to ensure that the
EAHCP had a sense of ownership (Shea, 2012, p. 124). They had me send the necessary
image files to the city of San Marcos sign shop for production. Different media have
specified requirements for success and production processes may have limitations in color
reproduction or image quality. In the case of the signs I wanted to ensure that the colors and
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details of imagery could be accurately reproduced. While I attempted to clearly communicate
questions and considerations for reproducing imagery, the message may not have been
conveyed or even necessary. The resulting signs were beautifully rendered, both in terms of
color and detail. One unexpected detail was added to the signs: a bold red border. The
EAHCP had e-mailed me a photo of the sign. I raised the concern that the red border
mimicked the appearance of a no-parking sign or similar signage with the sentiments of “do
not do this” or the potential of violating rules or laws. This was counter to our inclusive and
informative language and images. I rendered some alternative images to show how more
neutral tones could be less abrasive. My original design had no border.

Figure 79. Border color explorations for signs.

The EAHCP team agreed with my concerns and contacted the sign shop, only to
learn that it was not possible remove the border or re-print the signs. A proof of the signs
would have been very appropriate before producing all the requested signs. The team agreed
so much, they procured white duct tape and added it to the edges of the signs. After some
time in the river the tape did not stay adhered to signs and had to be removed.
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Figure 80. White duct tape added to conceal red borders on signs.

119

5. EVALUATIVE RESEARCH
Project Outcomes
We saw evidence of people understanding our intentions of placing buoys and signs
in the river because we could readily observe tubers and paddlers avoid the protected areas.
At the Hopkins Street location, it was common to see people drifting through the area of
Texas Wild Rice, before we had placed buoys there. After our installation groups of people
with tubes roped together would commonly work cooperatively to move out of the area. I
heard parents tell their children they needed to stay clear of the area at Hopkins Street.
Frequently I saw people begin paddling with hands and or feet to start moving away before
they drifted into protected areas, both Bicentennial Park and Hopkins Street. Several times I
saw people who had floated into the area work to get themselves out again. The game
camera also captured fewer images of people coming into the Wild Rice areas. At Hopkins
Street, it was easy to see the large numbers of tubers floating downstream, the clear majority
stayed out of the rice, only drifting into the calm area before the rice to rest or re-group with
others.
To further and more conclusively evaluate the results of the buoy installation, a
comparison of before and after installation photos captured by a game camera were
reviewed. Approximately 700 photos were taken at Bicentennial Park from May 28 until June
4, 2017. Images showed the area prior to the installation of buoys, although one large red
test buoy can be seen in the background. These images show people drifting into the
protected area designated for Texas Wild Rice. A similar review of images captured at the
Hopkins Street location from August 28 until September 4, 2017. Almost 1,000 images were
captured during this span of time. No images show river traffic drifting into the protected
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area of Texas Wild Rice. It can be said that the installation had an impact on human
behavior in the river, greatly reducing the number of people entering areas of Texas Wild
Rice. It must also be stated that that even though no images captured show anyone drifting
into the area, that the problem was not eliminated. The flow of the river can be very
powerful and maneuvering can be challenging, especially for groups who attach tubes
together. Before and images were collected and saved as slide shows for viewing. See the
Appendix for further details about supplemental content.

Figure 81. Most tubers are avoiding Texas Wild Rice.

On one occasion, I saw a man rearranging his family and three Chihuahuas, hopping
into the water to push everyone out of the way of Texas Wild Rice before rejoining them.

Figure 82. A family avoids Texas Wild Rice.
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Figure 83. Hopkins Street prior to the buoy installation and new sign.

Figure 84. A group of tubers at Hopkins Street works their way out of the protected area.
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Figure 85. Tubers floating through Texas Wild Rice at Bicentennial Park.
One test buoy, partially obstructed by the sign, had no impact on behavior.

Figure 86. Tubers paddling with hands to leave the protected area.
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Figure 87. Visitors avoiding Texas Wild during the busy Labor Day weekend.
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Novel Communications at Work
As a project team, we had a sense people appreciated the approach we took with
buoys and friendly messages. The Conservation Crew received favorable comments about
the colorful buoys and clever messages. Prior to this installation, there were only the signs
with messages and intent that few people could readily understand. Although the signs while
were well meant, they did not engage viewers to connect with the river. My friend Lisa
observed people looking at the buoys as we worked in the river. She also detected people in
the river reading words on the buoys and smiling. She heard someone say “This is the wild
rice?” The Conservation Crew also said they heard people reading the words printed on the
buoys out loud. Conrad Chappell of the Conservation Crew reported: “I know that tubers
saw the phrases because I heard them shout them out.” Conrad also thought that the arrow
buoy at Hopkins Street worked very well and that the Bicentennial Park location would have
benefited from something similar. While at Sewell Park, standing on the bridge over the river
and just above my large red buoy, I saw a family looking down at the water. The man
pointed to the river and buoy, he told the children they were looking at Texas Wild Rice.
When I was in the river and I had an opportunity to interact with people, I would
ask them if they knew what these buoys in the river were for. I estimate to have spoken with
approximately fifty people while in the river. Most that I spoke to made some connection
with the Texas Wild Rice. Some people said this was new information, they did not know
about the rice at all, while others were familiar with it but had not known which plant in the
river it was. Other individuals were very aware of Texas Wild Rice and verbalized they were
glad to see activity to protect it. During one encounter, the people I spoke with expressed
that the message on the signs was helpful, and the messages were clever, more memorable
than “do not litter.” Early in the project I frequently overheard the word “seaweed”, and
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tubers were referring to the plants in the river. As the season progressed, I heard the words
“wild rice” more frequently and seaweed rarely.
With the restoration project at the Clear Springs Natural area, it is difficult to know if
there was an impact on rock moving activity or making people aware of the presence of San
Marcos Salamanders near the East Spillway. For this part of the project, the results were
inconclusive, but can be tested in future seasons when the area is again re-opened and
attracting more visitors.

Increased Awareness
An endeavor of this thesis was to increase visibility of the Edwards Aquifer Habitat
Conservation Plan. To expand awareness of the EAHCP would also serve to support their
initiatives, such as protecting Texas Wild Rice. An example of supporting the EAHCP was
evident when the San Marcos Daily Record made the EAHCP a cover story on Christmas
Day. A caption below a photograph showing one of our signs read: “Stands of endangered wild
rice are clearly marked to keep people out” (“San Marcos investing in HCP,” 2016).
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Figure 88. The EAHCP and new sign make front page news.

Withstanding Natural and Human Challenges
Anchors and shackles held the buoys through heavy rains and flooding. Fourteen of
fifteen buoys also remained secure, despite some early setbacks. The entire installation
withstood the conditions in the river, not only the challenges brought by nature but also
interactions with people. The high waters of floods in October swept away only one small
buoy; it was not recovered.
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Figure 89. Anchoring of buoys resulted in the use of chain and D-shackles for security.

Figure 90. A couple goes over a large buoy at Bicentennial Park without any problems.
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Figure 91. New sign and T-post with cap.

Enduring River Conditions
The T-posts are not as secure as would be desired, not only to support signs but to
withstand the bombardment of vegetation and debris gathering around them when the river
rises. When we installed the T-posts into the soft river bottom, it was necessary to add a
second post to make them more secure. While this improved stability, the posts still could
not remain vertical in the extremes of the water levels rising multiple feet with debris
pushing against them. It would be ideal to be able to secure the posts in a manner that would
help them stay upright. When signs are bent over, they look unattended, as though what they
stand for is no longer serving their purpose of protecting the river environment.
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T-posts also have rough edges as we discovered when we placed the new posts in the
river. The top of the posts must be covered with protective vinyl caps. Despite the flooding
and floating debris, the caps did stay in place on top of the posts.

Figure 92. T-posts with caps added to prevent injuries.

Figure 93. Metal cables connecting two T-posts were tied down to contain sharp ends.
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October rains raised the river levels significantly. A USGS flood gauge recorded that
the water rose almost 6 feet (“USGS Current Conditions for USGS 08170500 San Marcos
Rv at San Marcos, TX,” n.d.). Nature provided rigorous test conditions for the river
installation. The project began and ended with flooding.

Figure 94. Water covering most of a sign brings considerable vegetation and other debris.

Figure 95. Arceneaux, Lisa. Hopkins Street Flooding in October 2016. 2016. Photographs.
Left: Note the sign underwater (in front of small buoys) and the arrow buoy has drifted
downstream. Right: Large buoys (foreground) are submerged.
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Overall, the hardware of the installation performed well under widely varying
conditions. The floodwaters of October created some minor issues that would have to be
taken into consideration for future installations. Example issues would be the collapse of
float line markers, some buoy deflation, and extreme tension on the small buoy handles.
One concern for the installation was human interactions. Early testing with buoys
revealed people playing with the large red buoys—they are a playful invitation providing the
suggestion of a ball. Adding markings helped, but in one observation we noticed some
individuals playing with the large red buoy at Sewell Park. The text and messaging were
irrelevant to them. For this reason, I had the Conservation Crew add cable ties to the
carabiners. The intent was to secure the anchor chains from tampering, but also giving the
crew a means of removing the buoys if flooding was anticipated. The removal of buoys due
to anticipated flooding never occurred during this project effort. After this first season, it
does not seem feasible to remove buoys, even temporarily. Installations are more likely to be
considered a seasonal effort.

Figure 96. Photo showing buoy with a visitor and cable ties securing anchor chains.
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Recovery and Reuse
As we removed the installation for the 2016 season, we observed the condition of
the T-posts, signs, float lines, floats, anchor chains, and all buoys. This process occurred in
October, after flooding had subsided. We could see that the installation had essentially
recovered. The height of the water at Hopkins Street could be surmised by the dried plant
material left on the railroad bridge. The shock cord buoy with the arrow pointing river traffic
away from the Texas Wild Rice had become dislodged, but fortunately not lost. The sign at
that location had been completely submerged but remained after the waters receded.

Figure 97. Stresses on installation floats and buoys.
Tension on the float line crushed the floats and handles on some of the small buoys. One
large buoy had a large tree pushed against it, causing the round shape to have an indentation.

Figure 98. Debris on rail bridge, accumulated vegetation and slanted T-post with sign.
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Figure 99. Vegetation accumulated on the installation after flooding.

Occasional buildup of algae or debris on the surface of the buoys required them to
be cleaned. A minor task but still requiring the attention of a person, adding another
maintenance requirement. The buildup of vegetation on the vertical surfaces of T-posts,
anchor chains and float lines creates similar demands, especially when there is additional rain
to bring more materials with the current. This upkeep serves the critical function of the
buoys: keeping them visible to river goers. Well-kept buoys will engage eyes as well as
represent the people behind them who are setting an example of caring for the river.

Figure 100. Buoys with algae buildup and mud.

134

6. CONCLUSION
Reflections on the River
The earliest interactions with the San Marcos River took place more than 12,000
years ago. It was a welcoming place with an abundance of fresh water and food sources for
people who might otherwise be exceptionally hungry and thirsty (Kimmel, 2006, p. 31). Not
only was the water a source of life, it was also a source of beauty. Many travelers stopped for
a brief visit, others for a more extended stay (“History: The Meadows Center for Water and
the Environment: Texas State University,” n.d.). Writings left behind often described an awe
of the springs, including this account from Meadows Center history: “…I have seen with
wonder that it owes its origin to a huge rocky bluff, which emits from an ill-proportioned
mount such a volume of water that it (at) once becomes a river...”
Despite the fascination with the San Marcos, and life giving benefits, many
challenges made the river difficult to access at times. Some include acts of nature such as
drought and flooding, and battles, including Mexican and Texas revolutions, and skirmishes
between Indians and potential settlers. These factors kept area settlements from becoming
established until the founding of San Marcos in 1851 (“History: The Meadows Center for
Water and the Environment: Texas State University,” n.d.).
As people took up residence, the fate of the river changed to that of being “tamed”
by humans. The first dam across the river was constructed by General Edward Burleson to
operate a grist mill at the end of Spring Lake, where the Saltgrass Restaurant is in present day
(“History: The Meadows Center for Water and the Environment: Texas State University,”
n.d.). Fast forward almost fifty years and the river was harnessed to become a recreational
haven. Meadows Center history tells of entrepreneur A.B. Rogers arriving in San Marcos in
1897 to work as a mortician and operate a furniture store, and to buy land. He purchased the
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land now known as Rio Vista to host an ideal swimming area. He also acquired the area
around the San Marcos River headwaters, to build a hotel that would open in 1929. Roger’s
son Paul would take what his father started and further develop the San Marcos River as a
place of entertainment. He created a tourist destination starting in 1949, and it would operate
until 1985, known as Aquarena Springs. The park featured glass bottom boat rides, a
submersible theater, “aquamaids” who performed underwater, and a host of other
attractions, all centered around the crystal-clear waters of the San Marcos. A stand out
attraction for this venue was Ralph the Swimming Pig who was led by a human performer
across the water-based stage for viewers in the submerged theater to see. As of this writing it
has been more than thirty years since Ralph last performed. Despite this, as I researched my
class projects relating to Aquarena Springs, some mention of Ralph or a swimming pig often
came up in most conversations! If had an Aquarena shirt on at the grocery store or around
town, people would volunteer: “Hey! I remember a swimming pig there!” Ralph was a
powerful icon to attract people to Aquarena Springs, and has clearly stayed in many minds
long after.
As time passes tastes and interests change. It was no different for Aquarena Springs.
The appeal of attractions like this waned in lieu of new, larger, and more desirable
destinations, such as Sea World in San Antonio. Another change that was occurring was the
growing interest in protecting the river. In 1985 the San Marcos River Foundation was
created to ensure that people would have access to the river, and that the river would remain
pristine (“History: The Meadows Center for Water and the Environment: Texas State
University,” n.d.). Looking back on this history, we can see growing concerns for the flows
of springs and the river they form. In 1993 Edwards Aquifer Authority (EAA) was created
to ensure the springs would continue to flow and support species depending on this source
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of water (“Habitat Conservation Plan,” 2014). What was once known as Aquarena Springs
was purchased by Texas State University in 1994. Additionally, organizations focused on
water quality and sustainability took up residence in the former Rogers Spring Lake Hotel.
These groups eventually became what we now know as the Meadows Center for Water and
the Environment, affiliated with Texas State University, working beside an example of the
environments they study and work to protect. In 2013 the Edwards Aquifer Habitat
Conservation Plan (EAHCP) was created. Together with partner organizations, the EAHCP
would help prevent over-pumping and work to protect the river environments fed by the
Edwards Aquifer.
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Figure 101: Arrowhead. Rogers Spring Lake Hotel. Ralph the Swimming Pig. (n.d.) Photos.
Edwards Aquifer Habitat Conservation Plan logo. n.d. Graphic. Timeline and overview of
events along the San Marcos River.
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The increasing interest in preserving the river led to the collaboration between the
City of San Marcos and Texas State University Environmental Health, Safety and Risk
Management. The two groups wanted to raise awareness of hazardous materials flowing into
area waterways and eventually the San Marcos River by way of stormwater, commonly
believed to flow to water treatment plants. They invited artists to participate in a juried
contest to design a storm drain cover to help viewers better understand the need to protect
the river and its fragile ecosystem. This was my first hands-on experience with the
environmental concerns facing the river. Until this point I had mainly focused on the
historical aspects. Having a deep appreciation for the role the river had played, and the
habitat, meant I could create a meaningful image with a broad appeal. There were sixty-four
entries in this art contest. Mine stood out with an iconic resident of San Marcos, the San
Marcos Salamander, and a friendly message to “Remember your friends in the water.” My
design is now cast in steel and will be visible around San Marcos and the Texas State campus
for many years. I was told by organizers of the art contest they immediately named my
salamander artwork Sally Salamander. From her earliest appearances, Sally worked to grab
hearts and minds. This was my first contribution in a long history of humans connecting
with the San Marcos River. Sally is following in Ralph the swimming pig’s footsteps, being
connected to the river and becoming more recognized as she appears in more places.
Future Reuse and Additions
Sally Salamander is already present on signs that are placed in and around the San
Marcos River year-round, although there may be some opportunities to create additional
signs to complete our original plans to mark areas of Texas Wild Rice. All the buoys and
anchor chains are ready for use again in the river. Float lines (polypropylene rope) will need
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to be replaced for a new season. If the EAHCP/Conservation Crew finds them beneficial,
float line markers can be added to the lines. T-posts removed from the 2016 season can be
used for 2017. Plans for doubling up T-posts should be anticipated as should a means of
securing them safely together, avoiding sharp metal cable ends. Use of cable ties or a similar
solution should be used to fasten carabiners to anchors located in the riverbed. Buoys will
need to be checked for inflation prior to installation in the river. Having one season of
experience should make future installations faster and easier, and open for improvement and
or expansion as the EAHCP/Conservation Crew sees fit.
Improvements
Connecting small buoys by “looping” them onto the float lines is a good approach
should a buoy need to be replaced. This also saves the effort when removing a float line of
buoys and bringing them back into the river to be installed again. Strengthening or
reinforcing their handles would be an enhancement, to prevent float lines from crushing
them when under extreme tension such as when flooding occurs.
It is possible that galvanized u-channel sign posts could provide a lengthy and strong
option in place of T-posts. The challenge with these posts is their weight, cost, and
availability. They would also need to be evaluated for longevity in the river, being galvanized
should make them viable, but galvanized chains showed evidence of corrosion. T-posts are
subject to some amount of corrosion, but have remained strong through multiple floods.
Their security in the riverbed is what must be monitored, to keep alignment vertical for
maximum visibility of posts and signs.
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Figure 102: Sign posts. n.d. Photos.
T-posts are just one option for placement in the river, but are the least expensive.
Left to right: T-post (top and bottom ends shown), other options include: galvanized uchannel, round pipe, and square posts. Although heavier and more expensive, these posts
might prove to be safer and stronger than T-posts.

Future installations of buoys could be used to create more of an inclusive university
community. Having a unique campus with a beautiful river running through it calls for the
creation of a river-loving campus culture. A collective of people who have a sense of
connection to the river are more likely to become protectors of it. (Spehr & Curnow, 2015,
p. 45). Many students do not visit the river, or know they have access to equipment rentals.
The campus community has an opportunity to nurture a relationship with nature, and the
buoys could play a role in such an undertaking.
An educational video (San Marcos River: Life at 72 Degrees, 2016) about the San Marcos
River has been produced to help river goers understand the river environment and desired
behaviors when visiting. In addition to being viewable online, it will also be shown on
monitors as people wait in line at the Lion’s Club Rentals. The buoy installation can be seen
in the video, creating a visual icon that people will see when in the river.
While visiting Amsterdam in November 2016, I discovered buoys that resembled
road "speed bumps". Their round shape would be practical for people encountering them;
flat bottoms would make them stable in the water. The ropes connecting them resembled
the float lines we used in the San Marcos River, but thicker. This makes them ideal for river
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traffic seeking to stabilize itself in the strong currents. This concept would only work if the
ropes could be secured to something that would hold strong and endure pulling and floods.

Figure 103. Buoys in Amsterdam mark areas in a channel.

Figure 104. Flat bottom buoys for stability, as seen in Amsterdam.

Swimming and boating events at the Rio Olympics had an extensive system of buoys
or similar floating devices. While conditions in Rio would likely be different than San
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Marcos, the methods to devise this system could point to further improvements.

Figure 105. Buoys at Rio Olympics. 2016. Video.

Additional Applications
Using the same or similar materials would allow for other organizations and projects
to achieve similar goals. A simple system of buoys on float lines, buoys with anchors, signs
on posts, in some variation or combination, could accommodate any number of conditions
and needs. A lot of work goes unnoticed, particularly in water because it is more difficult to
mark an area.
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Communities are often unaware of the environmental initiatives occurring around
them. Using this thesis project as a foundation, others could take similar steps to share their
efforts and create an invitation for viewers to become more connected to their surroundings.
Perhaps they could attract additional participants, volunteers, or financial support.
Community environmental groups like Austin’s Youth River Watchers, who regularly
monitor conditions of water quality in streams and rivers around Austin, could draw visible
attention to their work in the environment they are working in (“Austin Youth River Watch
— How do you combine environmental stewardship with drop-out prevention?,” n.d.)
Students doing water-based field work could also benefit from some adaptation of
products resulting from this thesis work. Researchers might want to protect an area, using
anchors and buoys with creative messaging could inform people of the scholarly work
underway and request that viewers not disturb it.
The U.S. and Fish and Wildlife Service regularly visits the San Marcos River to check
conditions of wildlife and the river. For ongoing observations, they could use a buoy to mark
the area and communicate what is being done.
Observation efforts such as the San Marcos River Foundation’s River Watchers
could place a buoy in the river during monitoring. Doing so would help people floating and
paddling the river become more aware of such efforts. As a volunteer, I surprised many
people with the figures captured by our counts. For example, I could read from my screen
and tell tubers that 2,000 tubes and 125 coolers had already passed by us. Without these
counts, it would be hard to imagine just how many people come to the river. Having a
visible object for the benefit of river-goers could be an opportunity for dialogue and
engagement. Perhaps on busy days well placed buoys would serve as an anchor point for
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groups to linger or rest, sponsored by the environmental initiative that would impart some
appreciation or knowledge.
All the visuals and messages created for this thesis are ready for re-use. As writing of
this thesis concludes, preparations will begin for a second season of buoy installations in the
San Marcos River. It is possible that the imagery and messages could be applied in other
ways, beyond the river, creating a familiar identity for the river. Signs along paths and around
San Marcos could feature the same wording and pictures of Texas Wild Rice and Sally the
San Marcos Salamander. This identity could also be featured around the Lion’s Club rental
operations; large numbers of people would see a preview of what they will encounter in the
river. These simple and non-threating messages are easily recognized, and repeated. The
buoys and images of the buoys could serve as a symbol of a river community that cares
about the future of the river. If people can identify with the imagery and messages, they will
be part of a community, feel a sense of inclusion and responsibility for the San Marcos
River.
It is also possible that buoys could be placed in additional river locations, to further
expand the reach of conservation themes. Littering beyond the city limits of San Marcos is
far greater. Multi-day cleanups are held after holiday weekends to deal with the aftermath of
thousands of tubers discarding deflated tubes, coolers, beverage containers, and various
personal effects. Installations downstream would also need to be secured to endure many
more tubers who are likely to hold onto ropes and buoys to slow or pause their river
journey.
Even as this thesis has reached its completion, ongoing support and turnover of
visual assets will be provided to the EAHCP, to help with the longevity of what has been
accomplished thus far.
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APPENDIX SECTION
Following this thesis, supplemental content is available, for further exploration and
downloadable for viewing:
Thesis Show Exhibition Video
This is a video created for an MFA Thesis Show on the Texas State University
campus. The video features photos that summarize many of the steps followed and
observations made during thesis research. Videos of the buoys and river recreation are also
included.

Photo of video projected in gallery with buoys used in the river on display.
Game Camera Photos
A game camera placed on the banks of the San Marcos River captured images of
activities in the water. Approximately 700 photos from the Bicentennial Park location prior
to buoy installation shows typical behaviors of people drifting into the protected area of
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Texas Wild Rice. Images were captured from May 28-June 4, 2016. Just over 900 photos of
Hopkins Street location were captured after buoy installation. In contrast to the before
photos, these show evidence of people avoiding the area of Texas Wild Rice. These images
were taken from August 28-September 4, 2016.

Opening slides of before and after installation photos available for viewing river behaviors.
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