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To help beautify the open water space in front of the National Aquarium, in 2010 the very first
floating wetland islands in Baltimore’s Inner Harbor were deployed. Since then, floating
wetlands have sprouted up in other parts of Baltimore’s Inner Harbor, including the Bond Street
Wharf. The National Aquarium’s floating wetlands went from an initial 400 square feet in 2010,
to 2,000 square feet by 2012, and are now (2019) amid another growth spurt. A large floating
wetland park is being designed for the National Aquarium by Ayers Saint Gross, in collaboration
with The National Aquarium, Biohabitats, McLaren Engineering Group, and Kovacs Whitney &
Associates. To learn more about the public’s perception and level of knowledge regarding this
water quality best management practice, the author surveyed 65 individuals in Baltimore,
Maryland’s inner harbor. In 2013, a questionnaire was designed in conjunction with the
University of Maryland, the National Aquarium, and the Waterfront Partnership of Baltimore to
help organizations gauge the public’s interest in the concept of floating wetlands and water
quality issues. By utilizing the same questionnaire, the author compared the 2013 and 2019
responses to gain perspective on the changes in audience, perception, and knowledge over a 6year period.
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1. Introduction:
1.1 Purpose of Project:
Baltimore’s Inner Harbor receives a significant amount of tourism each year, making it
extremely important to understand how changes in infrastructure will impact the public’s opinion
of the area. In 2017 alone, the City of Baltimore received 26.2 million visitors (Annual Report
and Business Plan, 2019). The National Aquarium is Baltimore’s top ranking paid cultural
destination, with 1.3 million visitors each year (Global Mission, Local Impact, 2017). To
complement their already robust attraction, the National Aquarium has been experimenting with
floating wetland islands in the harbor water bordering their main building. The first floating
wetland islands were installed in 2010, and totaled 400 square feet in area. A few years later, in
2012, the National Aquarium expanded their floating wetland exhibit to 2,000 square feet. Now,
in 2019, the National Aquarium is preparing to further expand this exhibit by constructing an
extensive floating wetland park between two of the inner harbor piers - pier 3 and pier 4 adjacent to the National Aquarium. Figure 1, below, displays the intended location of the floating
Figure 1 - Floating Wetland Area

The map to the left shows the proposed location for
the floating wetland park, between pier 3 and pier 4 in
Baltimore’s Inner Harbor (the area within the green
rectangle). Both piers have National Aquarium
buildings within their footprint. The wetland park is
meant to enhance the experience of inner harbor
visitors and provide habitat for Chesapeake Bay
species.

Photo Credit: Background map from Google Maps, overlay by Laura Eddy
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wetland park, which will be known as the National Aquarium’s Waterfront Campus. In addition
to floating wetlands, the design will utilize aquatic vegetation shelves, aeration mechanisms, and
tidal marsh plantings (Waterfront Campus Plan, 2018). The park is scheduled to be complete by
the year 2021 (Kaltenbach, 2016).
There is a significant amount of research being conducted on the functionality and ecological
benefits of the floating wetlands, but research pertaining to the societal implications is not as
widespread. To have a more complete understanding of the novel floating wetland ecosystem,
we must also develop an understanding of the human interaction with this ecosystem. People can
interact with the floating wetlands in several ways, such as watching wildlife utilize the wetland,
reading the educational signs, watching the vegetation grow and bloom during the appropriate
season, enjoying the cleaner water, and maybe even in ways they do not realize. It is equally as
important to understand the public’s impression of the floating wetlands, and to compare the
design team and the public’s vision for the area between piers 3 and 4. Depending on the publics’
perception of the wetlands, expanding the project could not only enhance the habitat availability
and the water quality in the harbor, but also the experience of visitors.
It is also worthwhile to discover how visitors perceive the current quality of the water in the
inner harbor, to determine if the public acknowledges a need to implement projects that improve
the water quality. To fully understand why the public feels a certain way, it is essential to find
out how much the public knows about the underlying reasons for implementing floating wetlands
and other water quality improvement efforts. This can help determine if any reluctance to expand
the project could stem from a lack of understanding. It is difficult to gain public support if the
population does not understand what the projects are achieving and why they are necessary. As
such, through a conventional public opinion survey, this study aimed to evaluate human
2|Public Opinion of Baltimore’s Floating Wetlands – 2013 and 2019

interactions with the floating wetlands and determine if the floating wetland park is likely to
meet societal expectations. There are several potential designs that have been unveiled by the
design team, two of which can be seen in Figure 2, below.

Photo Credit: Ayers Saint Gross

Photo Credit: Ayers Saint Gross

Figure 79 - Potential Designs

Ayers Saint Gross has released several drafts of potential designs for the upcoming floating wetland park. The design to the left is
an artist’s rendering of the space between piers 3 and 4. This design has a boardwalk area, and utilizes a walking bridge that is
already in place. The design to the right is an artist’s rendering of the pier’s corner. It uses existing infrastructure to blend the
floating wetland habitat into the hardened shoreline. Both designs would allow visitors to get closer to the floating wetlands,
which will mimic a natural Chesapeake Bay habitat by utilizing only native plants and simulating the topography and hydrology of
natural Chesapeake Bay wetlands. Hundreds of years ago Baltimore’s harbor shoreline would have been lined with tidal wetlands,
and the floating wetlands are designed to provide similar ecosystem services (Kellett, 2015).

1.2. What is a Floating Wetland?:
Floating wetlands are a way to turn a hardened shoreline - like a bulkhead, rip-rap, or pier - into
a more ecologically diverse and hospitable area that has the potential to offer many of the same
benefits as a natural wetland, including species habitat, aesthetic beauty, and water quality
benefits (National Aquarium, n.d.). In a highly urbanized area, like Baltimore’s Inner Harbor, it
is important to find innovative ways to mimic the ecosystem services that natural wetlands would
provide. However, floating wetlands also have downsides compared to natural wetlands, for
example, they require a significant amount of maintenance throughout the year, and they do not
3|Public Opinion of Baltimore’s Floating Wetlands – 2013 and 2019

look as aesthetically pleasing during the dormant season due to the limited selection of plants
that can inhabit the floating wetlands (Ravestein, 2018).
An artist’s rendering of a typical floating wetland ecosystem and its functionality is seen in
Figure 3. In a typical floating wetland system, rather than using soil as a substrate to provide
support and nutrients to the plants, the support is provided by the island’s polyethylene
terephthalate (PET) foam material, and the nutrients are provided by the water beneath the plant.
Due to the excessive amount of nutrient pollution entering the harbor, the water contains plenty
of nutrients for the plants to grow. Like certain hydroponic growing methods, the plants obtain
all of their nutrients directly from the water, and grow their roots through the foam material, into
the water below. As the plants grow, they convert the excess nutrients into biomass, removing
nutrient pollution from the harbor water (Ravestein, 2018). The nutrient removal helps fight
against eutrophication and anoxic water conditions. Sequestration of heavy metal contaminants
and sediment trapping are additional water quality benefits provided by floating wetlands
Figure 207 - Floating Wetland Diagram

The diagram to the right represents a floating
wetland island. The floating wetlands are
known to provide habitat to a variety of
organisms, some of which are represented in
the diagram. The wetlands also provide
habitat to microorganisms, many of which
develop on the plant roots. The plant forms a
symbiotic relationship with the microbes,
working together to collect nutrients.
Nutrients end up in the water when
stormwater runoff pushes pollutants into the
bay and its tributaries. Excess nutrients are
responsible for eutrophication in the
Chesapeake Bay, which occurs when an algal
bloom develops and decomposes, depleting
the water of oxygen, leading to dead zones
and fish kills. Floating wetlands help remove
the excess nutrients from the water before the
algae has a chance to bloom.

Photo Credit: Floating Island International
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(Kallett, 2015). An enormous amount of biological activity takes place both above and below the
water. Many of the benefits of the floating wetlands occur below the water line, as such they are
difficult for the public to observe. Below the water, the floating wetlands help to uptake
nutrients, oxygenate the water, provide shade and habitat to aquatic animals, and develop a
microbial biofilm which assists with nutrient uptake. Above the waterline, observers can witness
the habitat value provided to a variety of animals and the aesthetic beauty provided by the
vegetation.
Since the nutrients are stored in the plants’ leaves, to permanently remove the nutrients from the
system, the leaves of the plants must be cut back and physically removed from the floating
wetland. If the plants or leaves are left to wilt and die while on the floating wetland, they will
decompose and release the trapped nutrients back into the ecosystem, making regular
maintenance a critical part of the project’s success. The harvested leaves are composted,
allowing the nutrients to be transported out of the ecosystem (Waterfront Partnership of
Baltimore, n.d.). This essential maintenance step plays into the design of the new floating
wetlands. “Conventional floating wetlands are not stable enough to support maintenance
personnel. For the Aquarium to be able to manage such a landscape, the structure needs to be
designed with a high degree of stability” (Ravestein, 2018).
The floating wetlands are expected to offer a multitude of benefits to the natural world and to the
human world. For the natural world, floating wetlands “will create a home for oysters, grass
shrimp, American eels, blue crabs, turtles, night herons, mummichogs, rockfish and other species
to thrive. The floating wetlands will work to improve urban water quality, restore the harbor’s
complex food web and support abundant life above and below the water’s surface” (National
Aquarium, 2017). From a more anthropocentric standpoint, the floating wetlands will also offer
5|Public Opinion of Baltimore’s Floating Wetlands – 2013 and 2019

many benefits to the public. The floating wetlands are intended to be a “series of installations
that engage visitors and connect them with authentic Chesapeake Bay watershed habitat. The
design advances the economic success of the Inner Harbor and of the entire city of Baltimore
with renewed civic infrastructure” (Schultz, 2016). In addition to connecting people with the
Chesapeake Bay and promoting economic advancement, the National Aquarium envisions the
floating wetlands as a place where people can learn, “Another important function of our floating
wetlands is the opportunity for our community to get close to these ecosystems. It provides a
space for Baltimore-area students and citizens to get hands-on experience exploring and learning
about the many plants and animals that will thrive because of our floating wetlands” (National
Aquarium, 2017).

1.3 . The Evolution of Baltimore’s Floating Wetlands
Since the first deployment in 2010, the floating wetland islands have undergone a variety of
improvements and design tweaks. The designers must work to find a balance between
functionality and cost. The floating wetland park will become a piece of the city’s infrastructure,
and will be built to last for an extended period of time. “Conventional floating wetlands are
costly, and yet they typically last a mere five years. It would be prohibitively expensive for the
Aquarium to replace such a large floating wetland structure twice per decade” (Ayers Saint
Gross, 2018). In total, there have been four versions of the floating wetlands developed since the
project began. The first two models suffered from defective attributes, but the third and fourth
versions have been performing well and are still floating in the harbor today. The original
floating wetlands stayed afloat with recycled plastic bottles packed between the layers of foamlike mesh material. While carefully avoiding the bottles, small holes were cut in the plastic polyflow mesh material for the plants to be held in place. However, if a bottle was punctured or a cap
6|Public Opinion of Baltimore’s Floating Wetlands – 2013 and 2019

was loose, water could fill the bottle and start to sink the island. In addition to having a poor
design and flimsy material quality, the old designs were shaped in a way that does not mimic the
topography of most natural wetlands or tidal shorelines (Ayers Saint Gross, 2018). The floating
wetland model used in 2013 can be seen in Figure 4.
The instability of the original design made it difficult to carry the weight of the growing
vegetation, and make it difficult to maintain the wetlands. Ayers Saint Gross and their design
partners have worked to improve the stability and buoyancy of the floating wetlands to prevent
sinking under the weight of the growing biomass and to allow for more effective maintenance of
the floating islands. “Conventional floating wetlands have what is called static buoyancy from
integrated marine foam, which means they can generally restore equilibrium in response to
pressure (ie, they don’t capsize or sink easily). Our design adds a rigid support structure
underneath the PET layers with capabilities for adjustable buoyancy. This “skeleton” is made of
high-density polyethylene (HDPE) pipes and pontoon structures that provide the wetland with
ballast” (Ravestein, 2018).
Figure 335 - 2013 Floating Wetland Design

The first floating wetlands were designed
using upcycled plastic bottles in between
layers of polyfoam mesh. For every 250
square feet of floating wetlands,
approximately 3,000 bottles were used to
achieve buoyancy (treehuggingurbanist,
2012). The flimsy plastic bottles were
easily damaged, which would result in a
leak, causing some of the original floating
wetlands to sink. In addition, the bottles
were not buoyant enough to support the
weight of the growing biomass. Salt
tolerant native species, such as spartina
patens (salt meadow cordgrass), were
selected to match the natural flora of the
Chesapeake Bay.
Photo Credit: Laura Eddy
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Figure 5 displays an artist’s rendering of the new design in action. The newest design is vastly
improved, and mimics the natural topography of a coastal wetland ecosystem while providing
aeration to oxygenate the water. In the Summer of 2017, a prototype of the newest design was
installed between piers 3 and 4 in the inner harbor near the National Aquarium, which is the
design that is expected to be used in the floating wetland park (National Aquarium, 2018). The

Photo Credit: Ayers Saint Gross

Figure 447 - 2019 Floating Wetland Design

The new design uses a material with increased buoyancy and built in ridges to mimic a coastal riverine wetland. The
photos above and below demonstrate the unique traits of the new design. Above, an artist’s rendering of the floating
wetland can be seen. A heron is depicted utilizing the ecosystem. The photo to the lower left displays an unplanted island
being lowered into the water, while the image on the lower right shows a fully planted wetland. The slope of the structure
creates a stream-like feature down the center of the floating wetland, and an aeration system oxygenates the water.

Photo Credit: Biohabitats

Photo Credit: Laura Eddy
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new design has improved upon the shortcomings of the original floating wetlands, which has
resulted in improved wildlife habitat, increased buoyancy and stability, and better water
circulation and aeration. The protype features a “layered topo-model with varied planting
surfaces at different elevations, some submerged, relative to the water surface. In the middle of
the prototype, a deeper channel provides habitats analogous to shallow salt marsh tidal channels.
On the edges, the layers stack up to simulate the low and high marsh environments of the
Chesapeake Bay. The prototype also features airlifts and air diffusers, which help to oxygenate
and continuously circulate the water and prevent water stagnation in the channel and around the
outer edges of the form” (Ravestein, 2018). The new floating wetland model aims to closely
match the diverse Chesapeake Bay ecosystem, and provide circulated water to the species below
the surface.

1.4 . Other Goals of Floating Wetlands:
The local floating wetlands have been carefully studied and monitored by organizations,
including the National Aquarium, the Waterfront Partnership of Baltimore, Biohabitats, Ayers
Saint Gross, and the University of Maryland. These studies have determined that the floating
wetlands can potentially offer many of the same benefits as natural wetlands, such as enhancing
water quality, removing excess nutrients from the water, and providing habitat for species
including birds, fish, and crabs (National Aquarium, 2017). The floating wetlands will continue
to be used as an open environment for scientists and students to learn about urban ecosystems.
Humans have come to rely on floating wetlands as a substitute for some of the ecosystem
services that have been lost due to the disappearance of natural wetlands. The natural wetlands
would have provided a variety of ecosystem services for the citizens of Baltimore City, including
flood mitigation, nutrient uptake, improved fisheries, and idyllic beauty. With the natural tidal
9|Public Opinion of Baltimore’s Floating Wetlands – 2013 and 2019

wetlands no longer in existence, the floating wetlands are a modern-day attempt to recover some
of the lost ecosystem services.
The Floating Wetlands have become a staple of the “Healthy Harbor Initiative”, which is
implemented by the Waterfront Partnership of Baltimore with the goal of having a “swimmable
and fishable harbor” by the year 2020. The Waterfront Partnership’s Healthy Harbor Initiative
“works to restore and protect our City’s most valuable asset—the Baltimore Harbor. Millions of
gallons of sewage, hundreds of tons of trash, and stormwater runoff are polluting the harbor and
streams every year. These conditions are threatening the lives of the fish, crabs, turtles, birds, and
river otters that are part of the harbor, and even simple contact with the water can be dangerous
due to the threat of waterborne diseases” (Waterfront Partnership of Baltimore, n.d.).

2. Methods:
2.1. Survey Methods:
2.1.1. Participants:
The survey was taken by 65 individuals, which means a total of 65 data points were collected.
Considering the National Aquarium receives approximately 1.3 million visitors yearly, a sample
size of 65 seems relatively small, however, there are a few reasons 65 was selected as the target
for data point collection. First, the 2013 study collected data from 65 individuals, so to prevent
inconsistencies in data analysis, the author used the same sample population size. Second, this
study lacked the funding, time, and manpower to gather a larger amount of data. When combined
with the 2013 dataset, a total of 130 data points were analyzed. All of the participants remained
anonymous during their response session.
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In order to provide context for the rest of the data, it is vital to know more about the population
being studied, so demographic information was collected from the survey participants. If
demographic information is not collected from the sample population, it is more difficult to fully
comprehend what the results are inferring. The demographic information also helps pinpoint the
floating wetland’s major audience. By looking at the demographic data, it becomes easier to
distinguish who should be targeted when promoting, explaining, or constructing the wetlands in
Baltimore’s inner harbor. In the survey, there were three preliminary demographic questions to
determine the ethnicity, gender, and age of the participants. In addition, the first question of the
survey asked, “Where are you from?”, in order to distinguish where the majority of visitors are
coming from.
2.1.2. Tools – Survey Questionnaire:
The questionnaire used during this study was developed in 2013 in concurrence with the
University of Maryland, National Aquarium, Biohabitats, and the Waterfront Partnership of
Baltimore. The same questionnaire and methods were also utilized in 2019, for data
comparability. The survey questions were carefully formulated to learn about the audience and
the public’s knowledge and opinion regarding floating wetlands and water quality. A team of
survey developers determined that the demographic information collected should include age,
gender, and ethnicity.
After the initial demographic questions, the survey consists of 19 survey questions. Most
questions required a simple “yes” or “no” answer, a few were multiple choice questions, and one
required a personal response. The survey questions, potential responses and, the reasons for
asking the questions are exhibited in Figure 7 of the Tables and Graphs section of this report. To
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conserve paper and prevent the survey from becoming litter, it was administered verbally and the
responses captured on a master spreadsheet.
The first three questions on the survey aimed to supplement the initial demographic information
by expanding upon the sample population population’s travel patterns. The very first question of
the survey asked, “Where are you from?” Asking this question helped discern how many out-ofstate travelers visit the harbor. Question 2 aimed to quantify how many new comers were present
versus how many repeat visitors were present. The goal of Question 3 was to determine the main
reason people decide to visit the inner harbor. The question provided work, recreation, tourism,
and “other” as potential answers. Figure 7, found in the Tables and Graphs section, displays
which questions were asked in order to learn more about the audience and survey population.
The survey also contained questions that provide greater insight into how visitors feel about the
floating wetlands and if they would enjoy seeing more installed in other parts of the harbor. The
questions gathered information about the opinion of survey participants with regard to the
floating wetlands, and could shed light on whether they would like to see the project expanded
This is evident in questions 6, 7, 9, 11, 12, 13, and 14. All of these questions had the specific
goal of determining the overall level of public interest for the floating wetlands.
The questions that gathered information on the level of concern for the water quality in the
harbor are addressed in questions numbered 4, 16, 18, and 19. These questions were specifically
designed to measure the sampled population’s opinion regarding water quality issues in the inner
harbor. The purpose of these four questions were to establish if the public feels there is a need to
improve the water quality, if they care about water quality, and if they are willing to join the
effort to improve the water quality in the Baltimore Harbor.
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To gauge the level of public knowledge, several questions addressed what people know about the
functionality of the floating wetlands, and if they are aware of other water quality improvement
initiatives in the harbor. Questions 5, 8, 10, 15, and 17, in Figure 7, were all designed to gather
information about how much the sample population actually knows about the floating wetlands,
about water quality, and about other initiatives to improve water quality. These questions help
evaluate the possibility that any lack of public support could be stemming from a lack of public
knowledge. Please see Figure 7 in the Tables and Graphs section to see the questions that were
asked to determine public’s level of knowledge during the survey.
2.1.3. Procedures:
In 2013, the original survey was successfully given to 65 individuals, on four different days:
Monday May 27th, 2013 (Memorial Day); Saturday June 8th, 2013; Sunday July 21st, 2013; and
Sunday September 22nd, 2013. To keep the data comparable and consistent, the 2019 study also
collected 65 data points over a period of 4 days: Saturday June 29th, 2019; Thursday, July 4th
(Independence Day), 2019; Friday July 5th, 2019; and Saturday, July 13th, 2019. These days were
selected primarily for personal convenience. The survey was conducted at two separate sets of
floating wetlands. On Saturday, June 29th and Saturday, July 13th, the author administered the
survey at the National Aquarium’s Waterfront Campus. On Thursday, July 4th and Saturday, July
13th, the author carried out the survey at a separate set of floating wetlands, a mile away from the
National Aquarium, in Harbor East. This set of floating wetlands was constructed by Biohabitats
in collaboration with Brown Advisory, Clearwater Mills, and the Waterfront Partnership of
Baltimore. This floating wetland is situated in a vacant canal next to the bond street wharf, which
also gets a fair number of visitors. This floating wetland was not part of the original 2013 study,
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because it did not exist in 2013. By using two study areas for this survey, the author was hoping
to gather a more diverse dataset. Both study areas are displayed in Figure 6.
The author experimented with different ice-breakers to approach potential participants, and had a
much higher survey participatory acceptance rate when she asked, “would you be able to help me
with my master’s degree? It will only take 5 minutes.” This proved better than when approached
with the conventional question, “can I get your opinion on the floating wetlands?” or “Do you
have time for a 5-minute survey?”

Photo Credit: Laura Eddy

Photo Credit: Laura Eddy

Figure 609 - Study Areas

Two different study areas were used for the public opinion survey. The image at the top left depicts the National Aquarium
floating wetland. This floating wetland is a prototype of what will be used in the floating wetland park, and was designed by
Ayers Saint Gross, in conjunction with teammates from Biohabitats, McLaren Engineering Group, and Kovacs Whitney &
Associates. The National Aquarium is currently collecting data from the prototype wetlands before construction begins on the
floating wetland park. The image above to the right portrays the Brown Advisory floating wetland, which was designed by
Biohabitats in collaboration with Clearwater Mills (Younts Design Inc, 2018).
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3. Results:
The survey results section outlines the 2013 survey data results, the 2019 survey data results, and
the percent change between each dataset. When discussing “increase” or “decrease” I am
referring to percent increase or decrease. The data contains variability from a variety of sources,
so the standard error was calculated for applicable survey questions to account for this. Any
difference in percentage less than the standard error range can be attributed to random sampling
variability. The survey results are broken into four main subcategories, organized by the purpose
of the survey questions. Refer to the Tables and Graphs section for a visual representation of the
survey results and a breakdown of survey questions.

3.1. Survey Results:
3.1.1. Who is the Floating Wetland’s Audience?:
According to the survey data, the ethnic breakdown of the audience has changed very little. The
2013 results and the 2019 results both determined that 69.2% of visitors are White. There were
small variations between the 2013 and 2019 data for other ethnic backgrounds. In 2013, Black
survey takers made up 21.6% of the sample size, Asian survey takers made up 6.2%, Middle
Eastern survey takers made up 1.5%, and Latino survey takers made up 1.5%. In 2019, Black
survey takers make up 18.5% of the sample size, Asian survey takers made up 4.6%, Middle
Eastern survey takers made up 3.1%, and Latino survey takers made up 4.6%. This means Black
survey takers decreased by 3.1%, Asian survey takers decreased by 1.6%, Middle Eastern survey
takers increased by 1.6%, and Latino survey takers increased by 3.1%. Figure 8 in the Tables and
Graphs section displays the ethnic breakdown of visitors in the sample population from 2013 and
2019 in pie-chart form.
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The percentage of male participants was slightly higher than female participants each year, but in
2019 the male to female ratio became more even. In 2013, there were 55.4% male participants
and 45.4% female participants, while in 2019 there were 52.3% male participants and 47.7%
female participants. This means the percentage of male respondents decreased by 3.1%, while
the percentage of female respondents increased by 3.1%. Figure 9 in the “Tables and Graphs”
section displays the percentages of male and female visitors in the sample population from 2013
and 2019.
Before starting the survey, the author asked the respondents how old they were. In 2013, the
average age of survey takers was 40.3 years old, the median age was 37 years old, the mode age
was 22 years old, and the age range was 18 years old to 78 years old. In 2019, the average age of
survey takers was slightly younger, at 38.6 years old. The median age was also slightly younger
in 2019, at 32 years old. The mode age increased to 23 years old in 2019, and the age range was
18 years old to 83 years old. The mean, median, mode, and range of the ages from 2013 and
2019 can be found in the “Tables and Graphs” section in Figure 10.
Question number 1 of the survey asked, “Where are you from?” In 2013, 63.1% of all survey
takers were from another state. This number decreased to 55.4% in 2019, but this means the
audience mostly consists of people who have traveled across state borders to enjoy the Aquarium
and Baltimore’s Inner Harbor. In 2013, 36.9% of respondents were from Maryland, 24.6% were
from New Jersey, 10.8% were from Virginia, 10.8% were from Pennsylvania, 7.7% were from
Washington, DC, 4.7% were from Delaware, 1.5% were from Massachusetts, 1.5% were from
Ohio, and 1.5% were from Louisiana. In 2019, 44.6% of participants were from Maryland,
15.4% were from Virginia, 10.7% were from Pennsylvania, 6.2% were from West Virginia,
4.6% were from New Jersey, 4.6% were from Colorado, 3.1% were from Delaware, 3.1% were
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from District of Columbia, 3.1% were from New York, 1.5% were from Connecticut, 1.5% were
from Ohio, and 1.5% were from Georgia. The total number of out of state visitors decreased by
7.7% between 2013 and 2019, but there was more diversity in the number of states that made up
the “out-of-state” population. In 2013, a total of 9 states were represented, while in 2019 a total
of 12 states were represented, which is a 33.3% increase in overall state diversity within the sixyear period. Figure 11 in the “Tables and Graphs” section displays the number and percentages
of visitors in the sample population from 2013 and 2019. The data is displayed in a table, as well
as in a pie chart.
Question #2 enquired, “Is this your first time visiting the Baltimore Harbor?” During the 2013
survey and the 2019 survey, 30.8% of the sample population was visiting the Baltimore inner
harbor for the very first time, while 69.2% of the sample population had been to the inner harbor
before. Figure 12 in the Tables and Graphs section displays the percentages of first-time visitors
and reoccurring visitors from 2013 and 2019. This is the only survey question that remained
exactly the same between 2013 and 2019. The standard error is +/- 5.74% for this question.
When asked “What brought you to the Baltimore Harbor today?” in 2013, 1.5% were visiting for
work, 53.8% were visiting for recreation, 38.5% were visiting for tourism, and 6.2% were
visiting for an “other” reason. In 2019, 6.2% of participants were visiting for work, 73.9% were
visiting for recreation, 9.2% were visiting for tourism, and 10.8% were visiting for an “other”
reason. Between 2013 and 2019, the number of people who took the survey visiting for work
increased by 4.7%, the number of people visiting for tourism decreased by 29.3%, the number of
people visiting for recreation increased by 20.1%, and the number of people visiting for an
“other” reason increased by 4.6%. In the Tables and Graphs section, Figure 13 displays the
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reasons survey participants gave for visiting the inner harbor in 2013 and 2019. The data is
displayed in a table format as well as a pie chart format.

3.1.2. How Does the Audience Perceive the Water Quality?
Four of the survey questions (numbers 4, 16, 18, and 19) aimed to find out how the water in the
Baltimore harbor is perceived by the public in its current state. Question 4 asked, “How do you
perceive the condition of the water in the Baltimore Harbor?” In both survey years, not a single
person perceived the water quality in Baltimore’s inner harbor to be “excellent”, which was the
highest score for this question. In 2013, 26.2% of the sample population perceived the water to
be good quality, 40% perceived the water to be fair quality, and 33.8% perceived the water to be
poor quality. In 2019, 12.3% of participants said the water was good quality, 58.5% said the
water was perceived as fair quality, and 29.2% said it was poor quality. Between 2013 and 2019,
the percentage of respondents who believe the water quality is excellent did not increase or
decrease, the percentage of respondents who believe the water quality is good decreased by
13.9%, the percentage of respondents who believe the water quality is fair increased by 18.5%,
and the percentage of people who believe the water quality is poor decreased by 4.6%. The
numbers and percentages of water quality perception responses from 2013 and 2019 are
displayed in table format and pie chart format in Figure 14 of the Tables and Graphs section.
Question 16 asked, “Would you consider swimming in or eating fish caught from the Baltimore
harbor in its current state?” In 2013, 75.4% of the survey takers would not consider swimming in
or eating fish caught in the Baltimore harbor in its current state, but 24.6% would consider at
least one of those options. In 2019, 83.1% of the people surveyed said they would not consider
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swimming in or eating fish caught from the harbor, while 16.9% would consider at least one of
these options. Within the six-year people, the number of people who would not consider
swimming in or eating fish caught from the harbor increased by 7.7%. The percentage of the
sample population who would and wouldn’t consider these options in 2013 and 2019 are
displayed in Figure 26 in the Tables and Graphs section. The standard error for this question is
+/- 4.66%, which indicates the difference in percentage points between populations is likely due
to something other than variability.
Question number 18 asked, “Is the idea of having a swimmable and fishable harbor exciting to
you?” 93.8% of the sample population in 2013 would be excited to have the Baltimore harbor
restored to a swimmable and fishable state, while 6.2% do not find that to be an exciting idea. In
2019, the survey takers all responded that they would be excited to have a swimmable and
fishable harbor. In Figure 28 of the Tables and Graphs section, the percentages of respondents
that were excited by this idea in 2013 and 2019 are displayed. Within this six-year period, the
number of people who said they are excited by the idea of a swimmable and fishable harbor
increased by 6.2%. The standard error for this question is 0%, since everyone in 2019 responded
that they would be excited for a swimmable and fishable harbor. This indicates that any
difference in survey population responses in unlikely to be due to variability.
Question 19, the very last question on the survey, asked, “Does hearing about the initiative to
clean up the water in the Baltimore Harbor inspire you to make changes of your own to help
clean up the water?” When posed with this question in 2013, 73.8% of people declared that they
had been inspired, while 26.2% did not become inspired by the ideas presented in the survey. In
2019, 83.1% of the sample population responded that they did feel inspired to make their own
changes, while 16.9% did not. Between 2013 and 2019, the percentage of survey takers who said
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they would be willing to make changes increased by 9.3%. The 2013 data and 2019 data are
displayed in Figure 29 of the Tables and Graphs section. The standard error for this question in
+/- 4.66%, which means the increase in percentage points is likely due to something other than
variability.
3.1.3. How Does the Audience Feel About the Floating Wetlands?
Seven different questions (numbers 6, 7, 9, 11, 12, 13, and 14) were created with the intention of
gathering information that will clarify how the general public feels about the floating wetlands.
Question number 6 asked, “In your opinion, does the floating wetland enhance the beauty of the
harbor?” In 2013, 93.8% of the survey takers felt that the floating wetlands enhanced the beauty
of the Baltimore Harbor, while only 6.2% felt otherwise. When asked this question in 2019,
96.9% of survey takers believed the floating wetlands enhance the beauty of the harbor, while
3.1% believed they do not. Between 2013 and 2019, the percentage of participants who felt the
floating wetlands enhance the beauty of the harbor increased by 3.1%. Figure 16 in the Tables
and Graphs section displays the percentages of people who believe the floating wetlands enhance
the beauty of the harbor in both 2013 and 2019. The standard error is +/- 2.12% for this question.
For question 7, the participants were asked “Had you seen this area before the floating wetland
was put in? If yes, do you prefer seeing the floating wetlands in this area over the original empty
water space?” In 2013, 30.8% of participants did not see the harbor before the wetlands were
installed, 61.5% preferred the floating wetlands, and 7.7% did not prefer the floating wetlands. In
2019, 52.3% had not seen the area before the floating wetlands were installed, 44.6% preferred
the floating wetlands over the empty water space, and 3.1% preferred the open water over the
floating wetlands. This marks a 21.5% increase in the percentage of people who had not seen the
area before the floating wetlands were installed. When counting only the people who had seen
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the area before the wetlands were installed, the percentage of people who prefer the wetlands in
2013 jumps to 88.9%, and the percentage of people who prefer the wetlands in 2019 jumps to
93.5%, which is a 4.6% increase within the six-year period. The data would incorrectly show a
decrease in the percentage of participants who prefer the floating wetlands if we failed to
discount the people who had not seen the area before the floating wetlands were installed. Figure
17 from the Tables and Graphs section displays the amount of people who had not seen the area,
who had seen the area and prefer the wetlands, and had seen the areas and do not prefer the
wetlands. The standard error for this question is +/- 4.43%, which indicates the difference
between survey populations is likely due to more than just variability.
Question number 9 asked, “Would you like to see more floating wetlands installed in the
Baltimore Harbor?” In 2013, 93.8% of the survey takers indicated they would like to see more
floating wetlands installed in the harbor, while only 6.2% of people indicated they would not like
to see more. In 2019, 95.4% of the survey population said they would like to see more floating
wetlands installed, while 4.6% said they would not like to have more floating wetlands installed
in the inner harbor. With an increase in 2019, the survey populations only waivered by 1.6% on
this question. The percentages of respondents who would and would not like to see more floating
wetlands installed in the inner harbor from 2013 and 2019 are displayed in Figure 19 of the
Tables and Graphs section. This question has a standard error of +/- 2.95, which indicates this
difference is likely due to variability.
Question 11 enquired, “Do you consider the floating wetland to be a place that could attract
tourists and bring more business to the area?” In 2013, 84.6% of the survey population felt that
the floating wetlands could potentially be a tourist attraction that will bring more business to the
area, and 15.4% did not. When the same question was asked in 2019, 75.4% of the sample
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population believed the floating wetlands could bring in tourists, while 24.6% did not. The
percentage of survey participants who believe the floating wetlands could be a tourist attraction
has decreased by 9.2% between 2013 and 2019. The percentages of people from each year that
believe floating wetlands could attract tourists are displayed in Figure 21 of the Tables and
Graphs section. The standard error for this question is +/- 5.37%. This indicates the difference
between survey populations is likely related to something other than variability.
For question 12, the survey takers were asked, “Are the floating wetlands a good educational
experience for the people who see them?” This is the only question that received a 100% “yes”
response in 2013. In 2019, 93.8% of the survey population saw educational value in the floating
wetlands, while 6.2% did not see educational value. This means the percentage of respondents
who believes the floating wetlands were a good education experience decreased by 6.2%
between 2013 and 2019. The percentage of people from 2013 and 2019 who believe the floating
wetlands are a good educational experience can be found in Figure 22 of the Tables and Graphs
section.
Question number 13 asked the survey takers, “Would you like to see more educational signs by
the floating wetlands?” Although everyone in the 2013 sample population believed that seeing
the floating wetlands offers society an opportunity to learn something, 95.4% would still like to
see more educational signage by the wetlands, which means 4.6% would not like to see more
educational signage. Out of the 2019 survey population, 98.5% would like to see more
educational signs and only 1.5% would not like to see more signs. Within the six-year period, the
percentage of survey takers who would like to see more education signage increased by 3.1%. In
the Tables and Graphs section, Figure 23 depicts the percentage of respondents from each year
who would like to see more educational signage by the floating wetlands. The standard error is
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+/- 1.74%, which indicates the difference between the survey populations is likely due to
something other than variability.
For question 14, the participants were asked, “Have the floating wetlands enhanced your
experience of being in Baltimore City?” In 2013, 81.5% of the sample population felt that seeing
the floating wetlands improved their experience while in Baltimore City, while 18.5% did not
feel that their experience had been enhanced. In 2019, the number of people who felt their
experienced was enhanced by the floating wetlands increased to 93.8%, and the percentage of
people who did not feel this way fell to 6.2%. Between 2013 and 2019, the percentage of the
survey population that believed the floating wetlands had enhanced their experience of being in
Baltimore City increased by 12.3%. This data can be found in a pie-chart format for 2013 and
2019 in Figure 24 of the Tables and Graphs section. The standard error for this question is +/2.95%., which indicates the difference between the 2013 and 2019 populations is not due to
variability, but something more.
3.1.4. What is the Audience’s Current Level of Knowledge?
Five different questions (numbers 5, 8, 10, 15, and 17) were designed to help researchers
understand how much the general public actually knows about floating wetlands and other water
quality improvement projects. Question number 5 asked the participants, “Had you heard of a
“floating wetland” before seeing one here?” In 2013, 76.9% of people had never heard of a
floating wetland before taking the survey, while only 23.1% had heard of a floating wetland. In
2019, the percentage of people who had not heard of a floating wetland was 84.6%, and the
percentage of people who had heard of a floating wetland before taking the survey was only
15.4%. The percentage of individuals from the survey population that had never heard of a
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floating wetland before taking the survey increased by 7.7%. A visual representation of this data
from 2013 and 2019 can be found in Figure 15 of the Tables and Graphs section.
In response to question number 8, “Do the floating wetlands enhance the water quality in the
Baltimore harbor?”, 78.5% of people in 2013 were confident that the wetlands do provide water
quality benefits, 1.5% believed they do not provide a water quality benefit, and 20% responded
that they did not know if they enhance the water quality or not. Within the 2019 survey
population, 72.3% of people were confident that the floating wetlands provide water quality
benefits, 13.8% believed they do not, and 13.8% said they did not know. The number of
respondents who are confident in the water quality benefits decreased by 6.2%, the percentage of
respondents who said they do not improve water quality increased by 12.3%, and the percentage
of participants who were not sure if the improved water quality or not decreased by 6.2%. In
Figure 18 of the Tables and Graphs section, the data from 2013 and 2019 can be seen in a piechart format.
For question number 10, when asked “Do the floating wetlands provide habitat for species living
in the Baltimore harbor?”, 95.4% of the 2013 survey sample felt that the wetlands do provide
habitat, only 3.1% felt that they do not, and only 1.5% responded that they do not know. When
the 2019 survey sample was asked the same question, 97.0% believed the floating wetlands
provide habitat for species within the Baltimore Harbor, 1.5% believed they do not provide
habitat, and 1.5% was not sure if they provided habitat or not. This means the percentage of
people who believe the floating wetlands provide wildlife habitat increased slightly in 2019, by
1.6%. Within the Tables and Graphs section, Figure 20 shows the percentage of people in 2013
and 2019 who believed the floating wetlands provide species habitat.
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Question number 15 asked, “Are you aware of other new water quality improvement projects
that are currently being explored here on the Harbor?”, 92.3% of the sample population in 2013
was completely unaware of any other water quality improvement projects being explored in the
harbor, 1.5% had heard only of Green Bulkheads, and 6.2% had heard of Green Bulkheads,
Algae Scrubbers, and Garbage Skimmers (all three). In 2019, 89.2% of the participants had not
heard of any other water quality improvement projects taking place in the inner harbor, but
10.8% had heard of Garbage Skimmers. The overall percentage of people who are unaware of
other water quality improvement projects decreased by 3.1% within the six-year period.
However, the overall diversity of water quality improvement projects that respondents reported
hearing about decreased between 2013 and 2019. In 2013, some respondents had heard about all
of the options; Green Bulkheads, Algae Scrubbers, and Garbage Skimmers. In 2019, the only
other water quality best management practice survey respondents reported hearing about were
garbage skimmers. In Figure 25 of the Tables and Graphs section, the percentages of survey
participants from 2013 and 2019 who have an awareness of other water quality improvement
projects in the inner harbor can be seen. The standard error for this question is +/- 3.88%, which
indicates the difference in people who indicated they are unaware of other water quality
improvement projects is likely due to variability. However, the increase in people who have
heard of garbage skimmers seems to be due to something other than variability.
During question 17, when asked, “Are you aware of the “Healthy Harbor Initiative” and its goal
of making the Harbor swimmable and fishable by 2020?”, 20% of the 2013 survey sample were
aware, and 80% had never heard of it. In 2019, 12.3% of the survey population indicated they
had heard of the Healthy Harbor Initiative, while 87.7% of the population was unaware of this
initiative. This marks a 7.7% decrease in the awareness of the Healthy Harbor Initiative between
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2013 and 2019. The percentages of respondents from 2013 and 2019 who are aware of the
Healthy Harbor Initiative are displayed in Figure 27 of the Tables and Graphs section. The
standard error for this question is +/- 4.3%. This means the difference between sample
populations can be attributed to something other than variability.

26 | P u b l i c O p i n i o n o f B a l t i m o r e ’ s F l o a t i n g W e t l a n d s – 2 0 1 3 a n d 2 0 1 9

4. Tables and Graphs:

Figure 713 - Survey Questions

The questions asked during this survey had four main purposes; To find out more about the sample population, to
determine if the public is concerned about water quality, to gauge public knowledge, and to determine the public opinion
on the floating wetlands. The survey was developed in 2013 by the University of Maryland and National Aquarium. The
same survey was used in 2019 to allow for a direct comparison of the 2013 data and the 2019 data.
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Ethnicity of Survey Takers in 2013

Ethnicity of Survey Takers in 2019
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Black
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Middle Eastern
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Black

Asian
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Latino

Figure 8 – Ethnic Breakdown of Survey Takers

In the graphs above, you can see that the ethnic background of the survey participants had some minor variations between 2013
and 2019. The number of White participants stayed the same, the number of Black participants decreased by 3%, the number of
Asian participants decreased by 2%, the number of Middle Eastern participants increased by 2%, and the number of Latino
participants increased by 3%.

Mean
Median
Mode
Range Min.
Range Max.

Age of Survey Takers
2013
40.31
37
22
18
78

2019
38.57
32
23
18
83

The average age of survey takers between 2013 and 2019 decreased by 1.74 years, from 40.31 to 38.57. The median age decreased by
a full 5 years, from 37 years old in 2013 to 32 years old in 2019. The mode increased from 22 years old in 2013 to 23 years old in 2019.
The age range of survey takers in 2013 was 18 years old to 78 years old, while the age range in 2019 was 18 years old to 83 years old.

Gender of Survey Takers in 2013

45%

Gender of Survey Takers in 2019

48%
52%

55%

Male

Female

Male

Female

Figure 993 - Gender of Survey Takers

In 2013, 45% of the participants were female, while 55% of the participants were male. In 2019, 48% of the participants were female,
while 52% of the participants were male. This means the total number of female participants increased by 3%, while the total number of
male participants decreased by 3%.
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States (2013):
Maryland
New Jersey
Pennsylvania
Virginia
District of Columbia
Delaware
Massachusetts
Ohio
Louisiana
Total:

States (2019):

Number of Visitors:
24
16
7
7
5
3
1
1
1
65

Number of Visitors:

Maryland
Virginia
Pennsylvania
West Virginia
New Jersey
Colorado
Delaware
District of Columbia
New York
Connecticut
Ohio
Georgia
Total:

% of Out-of-state
visitors
N/A (in-state)
39.10%
17.10%
17.10%
12.20%
7.30%
2.40%
2.40%
2.40%
100%

% of Total Visitors:
36.90%
24.60%
10.80%
10.80%
7.70%
4.70%
1.50%
1.50%
1.50%
100%

% of Out-of-state
visitors
N/A (in-state)
27.78%
19.44%
11.11%
8.33%
8.33%
5.56%
5.56%
5.56%
2.78%
2.78%
2.78%
100%

% of Total Visitors:

29
10
7
4
3
3
2
2
2
1
1
1
65

44.62%
15.38%
10.77%
6.15%
4.62%
4.62%
3.08%
3.08%
3.08%
1.54%
1.54%
1.54%
100%

Figure 1236 - Visitors by State

The tables above and graphs below show the breakdown of where the participants came from. In 2013, there was a total of 9 states
recorded, and in 2019 there was a total of 12 states recorded. Participants from Maryland, New Jersey, Pennsylvania, Virginia, District of
Columbia, Delaware, and Ohio were recorded in both years. Participants from Massachusetts and Louisiana were only recorded in 2013,
while participants from Colorado, New York, Connecticut, West Virginia and Georgia were only recorded in 2019.

Total Visitors by State in 2019

Total Visitors by State in 2013
8%

1%1%
5%1%

6%
5% 1%

37%

11%

1% 5%

3%

3%

11%

45%

3%
11%
15%

25%
Maryland
Pennsylvania
District of Columbia
Massachusetts

2%

New Jersey
Virginia
Delaware
Ohio

Maryland

Virginia

Pennsylvania

Delaware

New York

New Jersey

Connecticut

West Virginia

Washington, DC

Georgia

Colorado

Ohio
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Is this your first time visiting the
Baltimore Harbor (2013)?

Is this your first time visiting the
Baltimore Harbor (2019)?

31%

31%

69%
No

69%

Yes

No

Yes

Figure 1478 - First Time Visiting Harbor

The graphs above show the consistency between 2013 and 2019 in the number of first-time visitors that took the survey. In both years,
31% of the participants were first time visitors and 69% of the participants had been to the inner harbor before. This is the only
response that stayed exactly the same between 2013 and 2019. The standard error is +/- 5.74% for this question.

Reason for Visiting 2013:
Work
Recreation
Tourism
Other
Total:

Number of Visitors:
1
35
25
4
65

Reason for Visiting 2019:
Work
Recreation
Tourism
Other
Total:

% of Visitors:
1.50%
53.80%
38.50%
6.20%
100%

Number of Visitors:
4
48
6
7
65

Reasons for Visiting the
Baltimore Harbor in 2013

% of Visitors:
6.15%
73.85%
9.23%
10.77%
100%

Reasons for Visiting the
Baltimore Harbor in 2019

6% 2%

11%6%
9%

39% 54%

74%
Work

Recreation

Tourism

Other

Work

Recreation

Tourism

Other

Figure 1712 - Reason for Visiting

The tables and graphs above illustrate the major differences in the reason for visiting the inner harbor between 2013 and 2019. 53.8% of
survey takers in 2013 reported they were visiting for recreation, while 73.85% of survey takers in 2019 reported this. Tourism was a much
larger reason for visiting in 2013, with 38.50% of participants. Only 9.23% of participants reported that they were visiting for tourism in
2019. In 2013, 1.50% of participants were visiting for work, while 6.15% visited for work in 2019. 6.20% of survey takers visited for “other”
reasons in 2013, while 10.77% of reported this in 2019.
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Perception of Water Quality in 2013:
Excellent
Good
Fair

Number of Visitors:
None
17
26

% of Sample Population:
0%
26.20%
40.00%

22
65

33.80%
100%

Poor
Total
Perception of Water Quality in 2019:
Excellent
Good
Fair
Poor
Total

Number of Visitors:
None
8
38
19
65

% of Sample Population:
0%
12.31%
58.46%
29.23%
100%

Figure 1923 - Perception of Water Quality

The tables above and the graphs below show that the public perception of the water quality has changed between 2013 and 2019.
Although there are still 0% of survey takers that would consider the water quality to be “excellent”, the number that would consider
the water “good”, “fair”, and “poor” have all changed. In 2013, 26.20% of participants said the water quality was “good”, but only
12.31% responded this way in 2019. 40.0% of survey takers said the water quality was “fair” in 2013, while 58.46% of survey takers
felt this way in 2019. In 2013, 33.80% of the respondents said the water quality is “poor”, while 29.23% believed this in 2019.

Visitor's Perception of Baltimore
Harbor Water Quality in 2013:

34%

0%

Visitor's Perception of Baltimore
Harbor Water Quality in 2019:

26%

29%

Good

12%

59%

40%

Excellent

0%

Fair

Poor

Excellent

Good

Fair

Poor
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Had you heard of a floating wetland
before seeing one here (2013)?

Had you heard of a floating wetland
before seeing one here (2019)?
15%

23%

77%

No

Yes

85%

No

Yes

Figure 15 - Heard of Floating Wetland

Above, the graphs illustrate the number of respondents that had heard of a floating wetland before taking the survey. In 2013, 23% of
the survey takers had heard of a floating wetland before taking the survey, compared with 15% in 2019. 77% of the participants had not
heard of a floating wetland in 2013, while 85% were in this position in 2019. The standard error for this question is +/- 4.43%.

In your opinion, does the floating
wetland enhance the beauty of the
Baltimore Harbor (2013)?

In your opinion, does the floating
wetland enhance the beauty of the
Baltimore Harbor (2019)?
3%

6%

97%

94%

No

Yes

No

Yes

Figure 16 - Floating Wetland Enhances Beauty of Harbor

The graphs above detail the number of participants that believe the floating wetlands enhance the aesthetic beauty of the inner harbor. In
2013, 94% of participants believed the floating wetlands do enhance the beauty of the harbor, while 6% believed they do not. The number
of people who believe the beauty of the harbor is enhanced by floating wetlands increased slightly in 2019, with 97% of survey takers
saying they do, and 3% saying they do not. The standard error is +/- 2.12% for this question.
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Do the floating wetlands enhance
the water quality in the Baltimore
harbor (2013)?

Do the floating wetlands enhance the
water quality in the Baltimore harbor
(2019)?

2%
14%

20%

14%

78%
72%
No

Yes

Don’t Know
No

Yes

Don’t Know

Figure 2522 - Floating Wetlands Enhance Water Quality

The graphs displayed above demonstrate the number of respondents that believe the floating wetlands enhance the water quality in
the inner harbor. In 2013, 78% percent of the participants responded that they do believe the floating wetlands enhance the water
quality, while 72% believed this in 2019. Only 2% of respondents said they do not feel this way in 2013, while this number increased to
14% in 2019. In 2013, 20% of survey takers said they did not know, compared to 14% in 2019.

Had you seen this area before the
floating wetland was put in? Do you
prefer seeing the floating wetlands in
this area over the original empty
water space (2013)?

Had you seen this area before the
floating wetland was put in? So you
prefer seeing the floating wetlands in
this area over the original empty
water space (2019)?

31%
45%

60%

52%
9%
3%

No

Yes, No

Yes, Yes

No

Yes, No

Yes, Yes

Figure 2733 - Had Seen Area Before Floating Wetlands

The graphs above display the number of people who had seen the area before the floating wetlands were put in, and the number of
people who prefer the floating wetland over open water space. In 2013, only 31% of the respondents said they had not seen this area
before the floating wetlands were put in, while this number increased to 52% in 2019. In 2013, 60% responded that they had seen this
area before the wetlands, and that they do prefer the wetlands over empty water space, while 45% responded this way in 2019. 9% of
respondents stated that they prefer the empty water space to the floating wetlands in 2013, and only 3% felt this way in 2019.
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Would you like to see more floating
wetlands installed in the Baltimore
Harbor (2013)?

Would you like to see more floating
wetlands installed in the Baltimore
Harbor (2019)?

6%
5%

94%

No

95%
Yes

No

Yes

Figure 19 - Would Like to See More Floating Wetlands Installed

Above, the graphs display how many respondents would like to see more floating wetlands installed in Baltimore’s Inner Harbor. In
2013, 94% of respondents determined they would like to see more floating wetlands installed, while 6% said they would not like to see
more floating wetlands installed. In 2019, 95% of respondents said they would like to see more floating wetlands installed, while 5% did
not want to see more. This question has a standard error of +/- 2.95%.

Do the floating wetlands provide
habitat for species living in the
Baltimore harbor (2013)?

Do the floating wetlands provide
habitat for species living in the
Baltimore harbor (2019)?

2% 3%
2% 1%

95%
97%
No

Yes

Don’t Know

No

Yes

Don’t Know

Figure 20 - Floating Wetlands Provide Habitat

The graphs above display the percentage of survey takers that believe the floating wetlands provide habitat for species living in the inner
harbor. 95% of survey takers in 2013 believed the floating wetlands provide habitat for species in the inner harbor, while this number
increased to 97% in 2019. In 2013, 3% of respondents did not believe the floating wetlands provide habitat, with this number decreasing
to 1% in 2019. In both years, 2% of respondents said they did not know if habitat is provided or not.
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Do you consider the floating
wetland to be a place that could
attract tourists and bring more
business to the area (2013)?

Do you consider the floating wetland
to be a place that could attract
tourists and bring more business to
the area (2019)?

15%
25%
85%
75%
No

Yes
No

Yes

Figure 3342 - Floating Wetlands Attract Tourism

As seen in the graphs above, fewer survey takers now believe that the floating wetlands are a place that could attract tourists and bring
more business to the area. In 2013, 85% of respondents felt this way, while 15% did not. Now, in 2019, 75% of respondents believe the
floating wetlands could attract tourism, while 25% do not feel this way. The standard error for this question is +/- 5.37%.

Have the floating wetlands enhanced
your experience of being in
Baltimore City (2013)?

Have the floating wetlands
enhanced your experience of being
in Baltimore City (2019)?
6%

17%

83%
94%
No

Yes
No

Yes

Figure 3582 - Floating Wetlands Enhance Experience

The graphs above present the number of survey takers that believe the floating wetlands have enhanced their experience while in
Baltimore’s Inner Harbor. 83% of the respondents in 2013 said their experienced was enhanced by the wetlands, while 94% felt this way
in 2019. In 2013, 17% of the survey takers said the wetlands did not enhance their experience, with this number dropping to 6% in 2019.

The standard error for this question is +/- 2.95%.
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Are the floating wetlands a good
educational experience for the people
who see them (2013)?

Are the floating wetlands a good
educational experience for the
people who see them (2019)?

0%

6%

94%

100%

No

Yes

No

Yes

Figure 3798 - Floating Wetlands Are a Good Education Experience

The graphs above show that in 2013, 100% of the respondents believed that the floating wetlands were a good educational experience for
the people who see them. In 2019, 94% of the survey takers responded that the floating wetlands are a good education experience for
those who see them, and 6% said they were not a good educational experience.

Would you like to see more
educational signs by the floating
wetlands (2013)?

Would you like to see more
educational signs by the floating
wetlands (2019)?
2%

5%

95%

No

98%

Yes

No

Yes

Figure 3942 - Would Like to See More Educational Signage

The graphs above demonstrate the number of respondents that would like to see more educational signage by the floating wetlands. In
2013, 95% of people wanted to see more signs related to floating wetland education, while 5% did not. In 2019, this number grew to 98%
of people that would like to see more educational signage, and 2% that would not like to see more. The standard error is +/- 1.74%.
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Are you aware of other new water
quality improvement projects that are
currently being explored here on the
Harbor (2013)?
2%

Are you aware of other new water
quality improvement projects that
are currently being explored here on
the Harbor (2019)?

6%

11%

89%

92%

No

Green Bulkheads

Garbage Skimmers

All Three

Algae Scrubber

No

Green Bulkheads

Garbage Skimmers

Other

Algae Scrubber

Figure 4104 – Have Heard of Other Water Quality Improvement Projects

The graphs above display the number of survey takers that were aware of other water quality improvement projects taking place in
Baltimore’s Inner Harbor. In 2013, 92% of the survey takers had no knowledge of other water quality improvement projects, and 89% were
in this position in 2019. In 2013, 6% reported “other” (they had heard of all three projects), and 2% had heard of green bulkheads. In 2019,
at 11%, the only other water quality best management practice survey respondents reported hearing about were garbage skimmers. The
standard error for this question is +/- 3.88%.

Would you consider swimming in or
eating fish caught from the Baltimore
harbor in its current state (2013)?

Would you consider swimming in or
eating fish caught from the Baltimore
harbor in its current state (2019)?
17%

25%

75%

No

Yes

83%

No

Yes

Figure 3990 - Would Consider Swimming In or Eating Fish From Harbor

Above, the data shows how many people would consider swimming in or eating fish caught in Baltimore’s Inner Harbor. In 2013, 25% of
people said they would consider one of or both of these options, while 75% said they would not consider swimming in or eating fish from
the inner harbor. In 2019, 17% of the respondents said they would consider one or both of these options, while 83% said they would not
these options, while 75% said they would not consider swimming in or eating fish from the inner harbor. The margin of error for this
question is +/- 4.66%.
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Are you aware of the “Healthy Harbor
Initiative” and it's goal of making the
Harbor swimmable and fishable by
2020 (2013)?

Are you aware of the “Healthy
Harbor Initiative” and it's goal of
making the Harbor swimmable and
fishable by 2020 (2019)?
12%

20%

80%

No

Yes

88%

No

Yes

Figure 27 - Excited by Idea of Swimmable and Fishable Harbor

The graphs above display the number of survey takers who are excited by the idea of a swimmable and fishable harbor. In 2013, 94% of
respondents were excited, while 6% were not. In 2019, all of the respondents were excited by this idea. The standard error for this
question is 0%.

Is the idea of having a swimmable
and fishable harbor exciting to you
(2013)?

Is the idea of having a swimmable
and fishable harbor exciting to you
(2019)?

6%
0%

94%
100%
No

Yes

No

Yes

Figure 28 - Aware of Healthy Harbor Initiative

As seen in the graphs above, 20% of participants in 2013 were aware of the Healthy Harbor Initiative, and 80% were not aware. In 2019,
12% of participants were aware, and 88% were not aware of the Healthy Harbor Initiative. The standard error is +/- 4.3%.
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Does hearing about the initiative to
clean up the water in the Baltimore
Harbor inspire you to make changes
of your own to help clean up the
water (2013)?

Does hearing about the initiative to
clean up the water in the Baltimore
Harbor inspire you to make changes
of your own to help clean up the
water (2019)?

26%

17%

74%
83%

No

Yes

No

Yes

Figure 4384 - Inspired to Make Changes

Above, the graphs display the number of participants that felt inspired to make changes to help clean up the water after hearing about
the efforts in Baltimore. In 2013, 74% of people were inspired, while 26% were not. In 2019, 83% of the survey takers said they felt
inspired to make changes by Baltimore efforts, while 17% reported they were not. The standard error for this question in +/- 4.66%.
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Question #

1

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Survey Results Summary
2013

2019

Maryland - 36.90%
New Jersey - 24.60%
Pennsylvania - 10.80%
Virginia - 10.80%
District of Columbia - 7.70%
Delaware - 4.70%
Massachusetts - 1.50%
Ohio - 1.50%
Louisiana - 1.50%

Maryland - 44.62%
Virginia - 15.38%
Pennsylvania - 10.77%
West Virginia - 6.15%
New Jersey - 4.62%
Colorado - 4.62%
Delaware - 3.08%
District of Columbia - 3.08%
New York - 3.08%
Connecticut - 1.54%
Ohio - 1.54%
Georgia - 1.54%

Yes - 31%, No - 69%

Yes - 31%, No - 69%

A - 2%, B - 54%, C - 39%, D - 6%

A - 6%, B - 74%, C - 9%, D - 11%

A - 0%, B - 26%, C - 40%, D - 34%

A - 0%, B - 12%, C - 59%, D - 29%

Yes - 23%, No - 77%

Yes - 15%, No - 85%

Yes - 94%, No - 6%

Yes - 97%, No - 3%

Yes - 78%, No - 2%, Don't Know - 20%

Yes - 72%, No - 14%, Don't Know - 14%

Yes - 9%, No - 31%, Yes, Yes - 60%

Yes - 3%, No - 52%, Yes, Yes - 45%

Yes - 94%, No - 6%

Yes - 95%, No - 5%

Yes - 95%, No - 3%, Don't Know - 2%

Yes - 97%, No - 1%, Don't Know - 2%

Yes - 85%, No - 15%

Yes - 75%, No - 25%

Yes - 83%, No 17%

Yes - 94%, No - 6%

Yes - 100%, No - 0%

Yes - 94%, No - 6%

Yes - 95%, No - 5%

Yes - 98%, No - 2%

No - 92%, A - 2%, B - 0%, C - 0%, D - 6%

No - 89%, A - 0%, B - 0%, C - 11%, D - 0%

Yes - 25%, No - 75%

Yes - 17%, No - 83%

Yes - 20%, No - 80%

Yes - 12%, No - 88%

Yes - 94%, No - 6%

Yes - 100%, No - 0%

Yes, 74%, No - 26%

Yes - 83%, No 17%

Figure 30 – Summary of Results

The results from all 19 survey questions are displayed in the table above. The question number is displayed in column 1, the 2013 results
are displayed in column 2, and the 2019 results are displayed in column 3. Refer to Figure 7 for the full list of corresponding questions.
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5. Discussion:
5.1. Survey Discussion:
By comparing the 2013 and 2019 survey data, the author was able to determine that public
support for the floating wetlands has remained high throughout the six-year period, although
there are some apparent differences between the two survey populations. The main differences
are related to the reason for visiting, the perception of water quality, the willingness to make
changes to help improve water quality, the overall opinion on tourism benefits, the experience
enhancement provided by the floating wetlands, and the opinion on whether floating wetlands
provide water quality benefits. The survey results also show that an improved disbursement of
information is needed.
5.1.1. Who is the Floating Wetland’s Audience?:
The data from 2013 and 2019 suggest that the most common type of visitor is a middle-aged
white male. The slight variations in ethnic breakdown and gender breakdown are not significant,
and don’t reveal any major change in trend. This information reveals a need for more thorough
outreach to other demographics. It is clear that middle-aged white men are interested in what the
National Aquarium and inner harbor have to offer, but there are opportunities to explore
potential ways to increase the attendance of other demographic groups as well. Despite the
average age being close to 40 in both years, the mode age was in the low twenties each year.
This suggests that the most common type of visitor may actually be an early-twenties white
male.
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With over half of all survey takers coming from out of state, the data suggests that the floating
wetland’s audience mostly consists of people who have traveled over state lines. One of the
surprising results from the 2013 dataset is the high percentage of people visiting from New
Jersey, considering New Jersey does not even boarder Maryland. It was intriguing to see the
major decline in visitors from this state between 2013 and 2019. In 2013, 24.6% of the
participants were from New Jersey, and this number dropped to 4.6% in 2019. The farthest
travelers in 2013 were from Louisiana, while the farthest travelers in 2019 were from Colorado.
This indicates that distance from the wetland is not the only factor that should be taken into
consideration when trying to spread awareness and gain support for the project. It is imperative
to the success of the project that locals enjoy and support the floating wetlands, but there is a
very large external population that should be taken into consideration as well. Almost a third of
the survey population in both years were enjoying their first visit to Baltimore’s Inner Harbor,
which helps provide a sense of how many new visitors and return visitors are likely to be drawn
to the floating wetlands. It is also important to understand why people are coming to the inner
harbor. Even though the majority of visitors came from out of state, a much smaller amount of
the sample population indicated they were visiting for tourism. One can only speculate about the
apparent reluctance to consider oneself a tourist, but it may be because the word “tourist” has
negative connotations in some people’s minds. In both survey years, a very small percentage of
participants indicated they were in the harbor for work related reasons, but this is to be expected,
since most people who are working would be too busy to take the survey. The “other” category
can be further broken down into subcategories. In 2013, two people said they were visiting
family, one person said they were visiting a friend, and one person said they came to perform
volunteer work. In 2019, three people said they were visiting family, two people said they were
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visiting a friend, one person said they came for treatment at Johns Hopkins Hospital, and one
person said they came to enjoy the fireworks on the 4th of July. When compared to a 2018-2019
study conducted by Baltimore City, my state of origin results were comparable, but had
differences in the states represented. The Baltimore City study showed that 22% of visitors were
from Maryland, 17% were from Pennsylvania, 11% were from Virginia, 8% were from New
York, 6% were from New Jersey, 3% were from Washington, DC, 2% were from Florida, 2%
were from Delaware, and 2% were from North Carolina (Annual Report and Business Plan,
2019).
5.1.2. Audience’s Perception of the Water Quality:
After analyzing how the public perceives the water quality in Baltimore’s Inner Harbor, it was
determined that no respondent in either survey population believes the water is in excellent
condition. The data revealed that every person in both sample populations believed the water has
room for improvement, but the 2013 group had an overall more positive perception of the water
quality. Even though a significantly higher percentage of participants believed the water quality
was “good” in 2013, a slightly higher percentage also believed the water quality was “poor” in
2013. In 2019, the percentage of participants who believed the water quality was “fair” increased
by a large margin. This change in perception suggests that people have been moving into a more
neutral category on their assessment of the water quality.
The percentage of participants who would not consider swimming in or eating fish caught from
the inner harbor increased between 2013 and 2019. As we approach the Healthy Harbor
Initiative’s 2020 target date for a swimmable and fishable harbor, the general public does not
seem to be gaining confidence in their ability to swim in or eat fish caught from the harbor.
Despite this reluctance from many visitors, Baltimore’s Inner Harbor has been making strides
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toward achieving a healthier harbor. The century old sewage system in Baltimore has been a
major source of water pollution, but a $430 million sewage system improvement project is
scheduled to be complete in 2020. This infrastructure effort is expected to reduce sewer
overflows by 80 percent (Cassie, 2018). This improvement will be too late to contribute to the
2020 goal, but this is a much-needed infrastructure enhancement none-the-less.
Almost all of the survey respondents agreed that the idea of having a swimmable and fishable
harbor would be exciting to them. This is an easy idea to get behind, so it is not surprising that
most people are excited by the idea of having these resources restored to them. The “swimmable
and fishable” phrase comes directly from the Healthy Harbor Initiative’s goal of “making the
harbor swimmable and fishable by 2020”. This suggests that the Healthy Harbor Initiative’s goal
resonates with most people, even if they are not confident that we have met this goal yet. The
continued excitement for the prospect of having a swimmable and fishable harbor suggests that
the public would continue to support the Healthy Harbor Initiative even after 2020 deadline has
come and gone.
Despite the high level of excitement surrounding the idea of having a clean harbor, the results
also show that only a fraction of those who were excited had also been inspired to make changes
to help improve the water quality. Despite the apparent understanding of the need to restore the
water quality, and the large amount of support behind the idea of having a healthy harbor, a
comparably small amount of people indicated they are willing to make changes to help in the
initiative. There were acknowledgements that the Baltimore harbor is not very healthy, and most
would be excited to experience the benefits of a healthy harbor, but there is a gap between the
amount of people who would like to see the improvements and the amount of people who
indicated they would be willing to make the improvements. However, it is still good to see that
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the percentage of people who would be willing to make changes increased by almost 10%
between 2013 and 2019. The author believes this positive trend could imply that people are
moving toward a more sustainable way of life, but more research would need to be done to
confirm this theory.
5.1.3. How Does the Audience Feel About the Floating Wetlands?:
The percentage of people who had seen the area before the wetlands were installed, and prefer
the wetlands over open water, increased by a small percentage between 2013 and 2019. This
implies that support for the floating wetlands is getting stronger. One reason for this could be
related to the improved wetland design. The 2019 floating wetlands are made out of higher
quality materials, and contain a stream-like feature down the center. The new design appears
more natural, which could increase its appeal to onlookers. Lessons can be learned from cities
that have completed similar projects. For example, Pulau Ubin, in Singapore, is in the midst of
expanding their floating wetlands as well. They plan to create more than 6,000 floating wetland
modules to improve habitat for migratory birds. This will increase the size of the floating
wetlands from 20 square meters (215.3 s/f) to 4,000 square meters (43,055.6 s/f) by the middle of
2020. To improve the aesthetic quality, the existing floating wetlands “will be combined with
hexagon-shaped modules developed by the Housing and Development Board (HDB) so that the
wetlands will have organic and natural shapes” (Choo, 2019). This massive expansion will have
wildlife and human impacts.
The percentage of people who felt the floating wetlands could be a stand-alone tourist attraction
decreased by over 10% between 2013 and 2019. This could potentially mean cultural
expectations are getting higher. Even though the floating wetland prototype uses a better-quality
design, and contains better quality materials, the overall size of the exhibit has decreased since
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2013. While the 2013 floating wetlands totaled 2,000 square feet, the prototype wetlands total
400 square feet (National Aquarium, 2018). With a smaller exhibit, it could be more difficult for
onlookers to envision a robust attraction that could entice tourists on its own. However, the
National Aquarium is already a very large attraction, so the floating wetland park could serve as
a complementary attraction to the aquarium. An oversized floating wetland park would require a
burdensome amount of maintenance, making a smaller floating wetland park more reasonable.
The fact that almost everyone surveyed believed that the wetlands are a good educational
experience must indicate that they all felt they had learned something, or that someone they
know could learn something by seeing the wetlands. This aligns with the intent of the floating
wetland park, which is to be an “experience through environmental education, art, and recreation
that inspires conservation action” (Ayers Saint Gross, 2019). The survey results show that
environmental education is feasible, because the population is open to learning and feels like
there is something valuable to be learned from the floating wetlands. People are interested in
learning more, and with the proper layout and design, floating wetlands could capture the
attention of many curious people. Singapore’s Pulau Ubin floating wetland offers important
insights on successful environmental education programs as well with their “Ubin Living Lab”,
which is “an integrated facility for field studies, education and research, and community outreach
located at the former Celestial Resort site on the south-west of the island” (Choo, 2019). The
National Aquarium has a middle school program called “Living Laboratory”, but it is not
specifically related to the floating wetlands (National Aquarium, 2017). By converting part of
their indoor exhibit area to a dedicated facility for learning about the floating wetlands,
something similar to Singapore’s method could be implemented.
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The overwhelming majority of participants from both survey populations indicated that they
would like to see more educational signage by the floating wetland exhibit. The only signs found
at the National Aquarium’s floating wetlands are seen below in Figure 31. There were no
floating wetland related signs found by the Bond Street Wharf island, although there was a
“walking tour” sign, which is sponsored by the Waterfront Partnership of Baltimore, and
featured a variety of urban ecosystem initiatives in Baltimore’s harbor. The sign included a short
blurb about the Bond Street Wharf floating wetland, along with 7 other urban ecosystem
initiatives (Waterfront Partnership, n.d.). Since the Bond Street Wharf wetlands were not present
in 2013, they did not contribute to the 2013 results, and could contribute to variability within the

Photo Credit: Laura Eddy

Figure 31 - Floating Wetland Sign

The photo above depicts the only educational sign regarding the prototype wetland found in the National Aquarium’s Waterfront
Campus. The sign describes the features of the “Experimental Wetland”, including the porous material that forms the base, the leveling
and buoyancy technology, the native species planted on the wetland, the sloping channel down the center, and the aeration system.
There was also a nearby sign describing a “biohut” installation for oysters, but this project is unrelated to the floating wetlands.
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results. Even though most people believe the floating wetlands are already a good educational
experience, the data suggests that the majority of respondents believe the educational experience
could be improved upon if more informational signs were present. The differences in signage
between study areas could have influenced the responses to this question and other questions,
including whether or not the floating wetlands are a good educational experience. Based on a
standard error of +/- 1.74%, the data does not show major differences between the study areas in
this topic. The National Aquarium sign displays a lot of information in a condensed area, but it
would be beneficial to have multiple more detailed signs instead. For example, there could be
one sign about the wildlife utilizing the wetlands, one sign about the native plants in the
wetlands, one sign about the topography of the wetlands, one sign about the nutrient removal
benefits, and more. In addition, the sign should be more eye catching and easier to see. The
survey results suggest that observers may not receiving the information, which makes improved
presentation an important goal. As the floating wetland prototype grows into a floating wetland
park, there will be more opportunities to place additional signs.
The majority of people in both survey populations believed the floating wetlands enhanced their
experience while in Baltimore City, and there was a statistically significant increase in people
who reported feeling this way between 2013 and 2019. This suggests that support for floating
wetlands is getting stronger, because people experience an improved experience when in the
wetland’s presence. People recognize floating wetlands as a valuable addition to the city’s
infrastructure, and appreciate the ecosystem services they provide. Floating wetlands provide an
oasis of the natural world directly within the human world. Hundreds of years ago, Baltimore’s
coastline would have been lined with tidal wetlands, which would have provided a variety of
ecosystem services for the citizens of Baltimore City, including flood mitigation, nutrient uptake,
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improved fisheries, and idyllic beauty. With the natural tidal wetlands no longer in existence, the
floating wetlands are a modern-day attempt to recover some of the lost ecosystem services.
Although the floating wetlands cannot fulfill all of the services provided by natural wetlands,
visitors have made it clear that they enjoy the wildlife value and aesthetic beauty, which results
in an improved urban experience.
5.1.4. Audience’s Level of Knowledge:
When assessing the public’s level of knowledge on the floating wetlands, the data seemed to
point to a lack of information being attained by individuals. There appears to be a lot of people
who are missing this information, or somehow the information is becoming less available over
time. If the information was being dispersed more effectively, the percentage of people who had
never heard of a floating wetland should have decreased between 2013 and 2019, but instead
there was an increase. To raise public awareness, it is important to have more events where the
general public can come learn about and participate in projects like floating wetlands. When
individuals can participate in hands-on events, they have a more personal connection and a
deeper understanding of what the project is about.
The percentage of people who do not believe floating wetlands benefit water quality increased in
2019. In both years, a decently sized portion of survey takers felt they did not have enough
information on the water quality enhancement features of floating wetlands to state their opinion
on the matter. This again points to a lack of knowledge on the subject, and suggests that people
are not fully informed on the purpose of the floating wetlands. Since the process is slow, it is
difficult for observers to see that floating wetlands are taking up nutrients, which enhances the
water quality. Instead of taking time to read the sign, which would explain the benefits, some
observers are going by what they can or cannot see with their own eyes. This could mean the
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sign is not eye-catching enough or it needs to be put in a more visible location. To give the
public a better understanding of the unseen benefits, it is important to help them visualize the
positive outcome by using tools like numerical data, photos, diagrams, and even simple
analogies. There are a variety of learning styles employed by different people, so using a sign
with an array of informational formats would make it more likely to help a wide range of
individuals grasp the concepts and facts behind the water quality benefits.
Both years showed a high level of certainty regarding the wildlife habitat provided by the
floating wetlands, as almost everyone believed the wetlands provide habitat for species living in
the harbor. Figure 32, below, shows the ducks utilizing the wetlands while the author was

Photo Credit: Laura Eddy

Figure 32 - Wildlife Utilizing Floating Wetland

There is a wide variety of wildlife that utilizes the floating wetlands as habitat. Some of the most obvious inhabitants of the wetlands
are birds, like the ducks seen in the image above. Survey takers were easily able to see that the floating wetlands provide valuable
habitat to birds, but it is more difficult to observe the benefits to fish, microbes, and other less visible creatures.
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delivering the survey. Visitors are able to witness wildlife utilize the wetlands, which makes it
obvious that the wetlands can make good habitat for certain species. While delivering the survey,
ducks were visible utilizing the National Aquarium islands, and geese were seen gravitating
toward the Bond Street Wharf island. Since birds can be easily seen by people looking at the
wetland, they are one of the species that have the highest potential to increase public support and
awareness. The noticeable presence of wildlife will attract bird watchers, animal enthusiasts,
students, and many other groups to the wetlands. It is also important to make sure the visitors
realize there are even more species that they cannot see living in the underwater habitat provided
by the wetlands, and interpretive signage helps to convey that. Floating wetlands are a novel
ecosystem that help wildlife coexist with humans and survive in an urban environment. As
urbanization accelerates, it is important that we find ways to incorporate nature into our humancentered lives for the benefit of both groups.
Floating wetlands are not the only environmental initiative in the inner harbor that need more
public outreach. The majority of the sample population in both years had no awareness of other
water quality improvement projects being explored in the harbor, which again points to the
conclusion that the public does not have the information and familiarity necessary to develop a
well-versed opinion on the exploration of water quality improvement projects. However, there
was a marked increase in the number of survey participants that had heard of a garbage skimmer.
The author attributes this sharp increase to the Waterfront Partnership of Baltimore’s “Mr. Trash
Wheel” initiative. Mr. Trash Wheel, which can be seen in Figure 33, is a garbage skimmer with
large eyes fixed to the top. The eyes give the trash wheel the likeness of a wide-mouthed snail
gobbling up garbage. Due to this endearing image, Mr. Trash Wheel has been gaining popularity.
The author did not see Mr. Trash Wheel out in the harbor while giving the survey, since “he” is
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stationed just out of view of both of the survey sites, but 11% of people had reported hearing
about this garbage skimming technology at some point.
Not only do citizens lack knowledge about water quality improvement projects, but are also
lacking in information about the goals these projects are trying to achieve. The majority of
survey takers in both years had never heard of the Healthy Harbor Initiative, and did not know
about its goal of making the harbor swimmable and fishable by the year 2020, which indicates
that most people are unaware of the purpose of the projects being explored in the Baltimore
harbor. The level of knowledge pertaining to the Healthy Harbor Initiative decreased between
2013 and 2019, which indicates less information is being received as we get closer to the 2020
Figure 33 - Mr. Trash Wheel

“Mr. Trash Wheel”, shown in the image to the left, is likely a
major reason the percentage of people who had heard of a
garbage skimmer increased from 6% in 2013 to 11% in
2019. “Mr. Trash Wheel” is another water quality
improvement technique employed by the Waterfront
Partnership of Baltimore to help achieve the Healthy Harbor
Initiative.
Mr. Trash Wheel sits at the mouth of the Jones Falls, a
nearly 18-mile stream which flows into Baltimore’s inner
harbor. The technology is made up of two booms extending
from a floating barge. The booms extend to the stream's
concrete banks, allowing water to flow through into the
harbor, but not trash. Garbage and floating debris are
directed toward Mr. Trash Wheel’s ‘mouth”, which is a
conveyor belt on the barge. The conveyer belt moves the
garbage and debris into a dumpster on the barge. The
current of the Jones Falls is used to power the technology,
but there are also a few backup solar panels (O'Dowd,
2019).
The garbage skimming technology and floating wetlands
make an excellent pair for cleaning up the water. The
garbage skimming trash wheel picks up the bulky pollution,
while the floating wetlands absorb the nutrient and
sediment pollution.
Photo Credit: Waterfront Partnership of Baltimore
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deadline. Despite the fact that most people have not heard of this initiative, the survey results
insinuate that the public is supportive of the goal of having “a swimmable and fishable harbor”.
Unknowingly, many people support the mission of the Healthy Harbor Initiative without being
aware of the initiative itself.

6. Study Limitations
There are several potential sources of error and variability that can come into play when
administering a public opinion survey. Some of this variability can come from the survey
questions and methodology. Since the surveyor was unscripted, and could have accidently used
slightly different terms that conveyed different meanings to different people, measurement error
could have come into play. Using different words or phrases could have influenced how certain
participants chose to respond to the questions, which is where measurement error comes from. In
addition, the way some of the questions are worded could cause a bias in response. For example,
question number 19 asked, “Does hearing about the initiative to clean up the water in the
Baltimore Harbor inspire you to make changes of your own to help clean up the water?”. By only
asking the respondent if they are inspired to make changes, and leaving out any wording that
asks if they are not inspired, it could subconsciously encourage people to respond “Yes”. There
are several other questions that could be improved in a similar way in order to discourage a bias
in response. Another potential source of variability that could increase the likelihood of response
bias is the fact that the survey was administered in person. People will be less likely to say, “No,
I don’t want to make changes to help clean up the water” if a person is standing next to them
recording their responses. Even though the survey was anonymous, respondents could still be
influenced by their desire to be viewed in a positive light, even if it is only a stranger potentially
judging them. Finally, there is always a chance of data entry error. Even though the author took
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measures to reduce this type of error, by having a dedicated data recorder, the author would like
to acknowledge the small possibility of data entry error.
Variability can also come from sampling error. Baltimore’s Inner Harbor receives millions of
visitors each year, so a sample size of 65 is relatively small. With such a large population, and
such a small survey sample, the margin of error increases. To account for this variability, the
standard error for the applicable binomial survey questions was calculated. In addition, the
sample population was not truly random, which inhibits the ability to accurately reflect the
population of millions of visitors. Since the survey required the participants to see the floating
wetlands, a truly random survey sample was not possible. In addition, the sample population was
limited to the people who agreed to take the survey, which creates non-response error with the
sample population.
Another important item of note which could result in variability is the fact that the study was
conducted at two different study areas in 2019, while there was only one study area in 2013.
Since the bond street wharf wetlands did not exist in 2013, they were not included in the original
2013 study. The inclusion of this new area helped to create a more diverse dataset, but it also
resulted in potential survey response differences related to the study area differences. For
example, the lack of signage at the Bond Street Wharf wetlands could influence the number of
people who would like to see more signs installed, since there is no floating wetland specific sign
in this area.

7. Conclusions:
Overall, the public has a very positive opinion on the floating wetlands, and they are excited
about the plans for the National Aquarium’s Waterfront Campus. The 2013 and 2019 survey
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results show that the level of support for the floating wetlands has remained quite high due to the
fact that visitors find them aesthetically pleasing, beneficial for wildlife, and educationally
valuable. There are some differences between the 2013 and 2019 survey responses, but the
overall consensus between each survey population is that the floating wetlands are a welcome
addition to the City of Baltimore. The survey results suggest that the general public views the
floating wetlands as a beneficial addition to the city’s infrastructure, however, it is apparent from
the data that the public is not well informed on the issue of water quality and does not fully
understand the intent of the floating wetlands. Most of the general population agrees that there is
a need to improve the water quality in the inner harbor, but it would seem the overwhelming
majority lacks the information necessary to develop an educated opinion on the projects being
explored to accomplish the improvements desired. To gain an even stronger public support
system for the floating wetlands, or any other water quality improvement project being explored,
it is critical to make sure the audience is equipped with the knowledge to truly understand the
benefits of the newly developed water improvement technology. This could be done in a number
of ways, including additional educational signage. For example, currently, there is only one
relatively small sign regarding the floating wetlands that the author could find in the National
Aquarium Waterfront Campus.
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