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Abstract: Current and projected climate change in the Minnesota Lake Superior Coastal Area indicates
an increase in frequency and intensity of extreme rainfall. One key outcome of this change is a
subsequent potential increase in stormwater runoff, a concern exacerbated by the region’s shallow,
often clay soils and exposed bedrock, along with highly impervious urban surfaces. This situation,
coupled with public perception of climate change that is increasingly inclusive of severe weather,
highlights an opportunity to apply green infrastructure to the challenge of stormwater management,
referred to as green stormwater infrastructure. In addition to coordinated public action at local, state,
and national levels, there is a role for the private landowner to participate in this form of climate
adaptation. Private citizens have an opportunity to both protect their home and property while
contributing to overall stormwater management for the community in which they live. Focus group
research was conducted to better understand outreach and involve local residents in the creation of
a tool to assist private green stormwater infrastructure efforts. Results of the focus group sessions
were analyzed, and key themes emerged from the data to guide this process and support private
home/landowner action. It is recommended that a fifth domain be added to the typology for public
and private roles in climate adaptation, i.e. private adaptation for public and private benefit.

Keywords: climate adaptation; climate change; climate resilience; green stormwater infrastructure;
focus group; Minnesota Lake Superior Coastal Area; stormwater management

1. Introduction

Over the weekend of 15–17 June 2018, strong storms hit the Western Lake Superior region.
According to the National Weather Service, up to 4 inches of rain fell in some coastal areas of Minnesota.
The totals were much higher to the east in Wisconsin and Michigan, with parts of the Lake Superior
Watershed receiving up to 7 inches. One rain gauge in the area recorded 6.75 inches of rain in just
over four hours [1]. The outcome of such an intense and large rainfall was flooding. The Associated
Press noted on 19 June that the flooding was responsible for three deaths and left widespread damage
throughout the region, with Houghton, Michigan experiencing significant loss [2]. Images of buckled
roads from Houghton were reminiscent of a 2012 rain event in Duluth, Minnesota, when a severe
storm dropped 5–10 inches of rain overnight on already saturated soils, causing flash flooding and
extensive damage (see Figure 1).
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Figure 1. Image from flood destruction in Duluth, Minnesota in June 2012 (photo: Minnesota Sea 
Grant). 

While devastating, these severe weather events are not surprising given climate trends for the 
Minnesota Lake Superior Coastal Area (hereafter MLSCA, see Figure 2). The Minnesota State 
Climatology Office has identified three primary climate change trends currently impacting this area 
[3]. The MLSCA is: 
1. Becoming warmer and wetter. 
2. Experiencing a loss of winter cold, most notably, a warming of winter overnight temperatures. 
3. Experiencing an increase in frequency and intensity of extreme rainfall events. 

It is the third noted climate change trend of extreme rainfall with more frequent and larger 
events that relates directly to the focus of this study. Severe weather appears to be emerging as a 
symbol of climate change that resonates with the public. A recent study shows that Americans 
increasingly connect climate change with real-life weather [4]. A shift away from climate change 
images of ice-floes and polar bears may be a sign that many people are thinking about climate change 
in new, close-to-home ways [5]. This current research provides an opportunity to take advantage of 
evolving climate change awareness. The aim of this study is to use this awareness as a part of efforts 
to engage local residents in climate resilience, specifically through the design of a locally appropriate 
tool to support homeowner use of green stormwater infrastructure.  

 
Figure 2. A map of the Minnesota Lake Superior Coastal Area (MLSCA). 

Figure 1. Image from flood destruction in Duluth, Minnesota in June 2012 (photo: Minnesota Sea Grant).

While devastating, these severe weather events are not surprising given climate trends for
the Minnesota Lake Superior Coastal Area (hereafter MLSCA, see Figure 2). The Minnesota State
Climatology Office has identified three primary climate change trends currently impacting this area [3].
The MLSCA is:

1. Becoming warmer and wetter.
2. Experiencing a loss of winter cold, most notably, a warming of winter overnight temperatures.
3. Experiencing an increase in frequency and intensity of extreme rainfall events.

Sustainability 2018, 10, x FOR PEER REVIEW  2 of 15 

 
Figure 1. Image from flood destruction in Duluth, Minnesota in June 2012 (photo: Minnesota Sea 
Grant). 

While devastating, these severe weather events are not surprising given climate trends for the 
Minnesota Lake Superior Coastal Area (hereafter MLSCA, see Figure 2). The Minnesota State 
Climatology Office has identified three primary climate change trends currently impacting this area 
[3]. The MLSCA is: 
1. Becoming warmer and wetter. 
2. Experiencing a loss of winter cold, most notably, a warming of winter overnight temperatures. 
3. Experiencing an increase in frequency and intensity of extreme rainfall events. 

It is the third noted climate change trend of extreme rainfall with more frequent and larger 
events that relates directly to the focus of this study. Severe weather appears to be emerging as a 
symbol of climate change that resonates with the public. A recent study shows that Americans 
increasingly connect climate change with real-life weather [4]. A shift away from climate change 
images of ice-floes and polar bears may be a sign that many people are thinking about climate change 
in new, close-to-home ways [5]. This current research provides an opportunity to take advantage of 
evolving climate change awareness. The aim of this study is to use this awareness as a part of efforts 
to engage local residents in climate resilience, specifically through the design of a locally appropriate 
tool to support homeowner use of green stormwater infrastructure.  

 
Figure 2. A map of the Minnesota Lake Superior Coastal Area (MLSCA). Figure 2. A map of the Minnesota Lake Superior Coastal Area (MLSCA).

It is the third noted climate change trend of extreme rainfall with more frequent and larger
events that relates directly to the focus of this study. Severe weather appears to be emerging as
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a symbol of climate change that resonates with the public. A recent study shows that Americans
increasingly connect climate change with real-life weather [4]. A shift away from climate change
images of ice-floes and polar bears may be a sign that many people are thinking about climate change
in new, close-to-home ways [5]. This current research provides an opportunity to take advantage of
evolving climate change awareness. The aim of this study is to use this awareness as a part of efforts
to engage local residents in climate resilience, specifically through the design of a locally appropriate
tool to support homeowner use of green stormwater infrastructure.

1.1. Climate Resilience

Resilience refers to the capacity of a system to adapt to disturbance in ways that allow the system
to reorganize, while maintaining function and identity [6,7]. Climate resilience puts the disruption
focus on climate change and is defined as the ability of an entity or region to survive disruption,
while anticipating, adapting, and thriving in the face of climate-based change. In this study, the
idea of climate resilience is applied to the MLSCA. The reason for the narrow geographic focus is
based on the overall importance of localizing climate adaptation efforts [8,9]. Research shows that the
local level (with public and private efforts) plays an important role in the implementation of climate
adaptation [10]. More specifically, localizing adaptation is important due to relevant and specific
climatological, physical, ecological, and social/cultural factors that make one place distinct from
another. For example, some of the physical and ecological factors that make the MLSCA unique include:
An expanse of Laurentian mixed forest, extensive exposed bedrock, areas of shallow and clay soils, a
band of significant topography running NE–SW across the region, numerous cold, fast-moving, short
streams (10–15 miles long) draining to Lake Superior, etc. [11]. Along with these physical/ecological
factors, there are social dimensions of community life that factor into place identity as well [12]. For
example, relevant socioeconomic factors in the MLSCA include: A history of resource extraction,
economic reliance on tourism, low population growth, an aging urban infrastructure, etc. Pulling
together all of the physical, ecological, and social factors with the previously noted climate trend of
more extreme rainfall events underscores the regional importance of green stormwater infrastructure
in comprehensive climate adaptation efforts.

1.2. Stormwater Management

A very brief history of stormwater management is useful as we consider the relationship with
green stormwater infrastructure and climate adaptation. Barbosa, Fernandes, and David [13] highlight
a history of stormwater management that can be traced back to ancient Greek and Roman times.
The long history is based largely on the importance of stormwater management for public health
and environmental quality. Throughout this history, stormwater has been considered either/both a
water quantity or/and water quality problem [14], and contemporary stormwater management has
developed largely in response to water quality concerns and eventual water quality mandates [15].
Specifically, contemporary stormwater management efforts have been designed to: Improve the
quality of stormwater entering natural waterways, reduce erosion (volume of runoff), mitigate rapid
temperature change, and increase groundwater recharge (water cycling) [14,15].

Barbosa et al. [13] contend that the perception of stormwater has changed considerably during
the centuries and especially in recent years—for example, the development of a strong awareness
of the difference between storm sewers and sanitary sewer systems. It is argued here that another
major change in perception is both needed and slowly underway—one that emphasizes the role of
green infrastructure in stormwater management, i.e., green stormwater infrastructure [16], as a key
part of climate adaptation efforts. Evidence indicates that this change in perception is happening—for
example, the growing call to embed climate adaptation into a wider range of municipal functions in
Australia, Europe, and North America [17–20].

The MLSCA is experiencing aging infrastructure, increasing urbanization, and an expansion
of impervious surfaces. These changes, along with additional disruption of nonhuman landscapes,
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is leading to reduced capacity for the retention and infiltration of stormwater. Couple this reduced
capacity with the impacts of an increased experience of extreme rainfall in the MLSCA makes awareness
of the connection between stormwater management and climate adaptation critical. Evidence of this
change in awareness can be seen where the vulnerability, consequences, and adaptation planning
scenarios (VCAPS) process has been implemented [21]. VCAPS helps coastal communities characterize
“ . . . the implications of interacting climate stressors that originate stormwater, bringing all available
expertise and local knowledge to bear on the problem of stormwater management, integrating local
and scientific information about coupled human–environment systems, identifying management
actions and their trade-offs, and facilitating planning for sustained coordination among multiple public
and private entities.” [21] (p. 163) Another example of the growing awareness of the important linkage
between stormwater management and climate adaptation is current hazard mitigation planning in
the MLSCA. Cook County (a significant part of the MLSCA, see Figure 2) is currently involved in
updating their Federal Emergency Management Agency (FEMA) multihazard mitigation plan. As part
of this FEMA planning, four mitigation strategies designed to reduce or eliminate the impacts of
future natural hazard and disaster events are identified, including: (1) Local planning and regulations,
(2) structure and infrastructure projects, (3) natural systems protection, and (4) education and awareness
programs [22]. Many of the recommended actions are appropriate at multiple scales, including green
stormwater infrastructure at the scale of the private home.

1.3. Public–Private Linkage in the MLSCA

Not surprisingly, the various levels of government in the MLSCA are highly engaged in
stormwater management. In addition, the coordination of efforts across governmental units is
creatively addressed in the MLSCA via the following initiatives:

• The regional stormwater protection team or RSPT is a collaboration between local municipal
separate storm sewer systems (MS4s)—communities subject to regulation based on the Clean
Water Act, along with partnering agencies and organizations.

• The Duluth Urban Watersheds Advisory Committee, or DUWAC, is made up of representatives
from the municipalities in the Duluth urban area along with other regional organizational
members. The Committee’s primary purpose is to serve as an information exchange and
coordinating mechanism for watershed projects in the urban area.

In addition to these creative governmental and organizational collaborations, a focus on private
property stormwater management is needed. A geospatial analysis of the MLSCA indicates that 39%
of the area is privately owned [23]. This figure highlights the importance of including home and
landowners of the region in stormwater management efforts. When this statistic is coupled with
research indicating that people act on a perceived individual responsibility for climate change [24], the
idea of coordinating public and private efforts is strengthened.

A turn to climate adaptation research may be useful to help to consider just where the private
property owner fits with regard to such coordinated public effort. Tompkins and Eakin [25] created a
typology for public and private roles in climate adaptation with four domains: (1) Public provision of
adaptation good for public benefit; (2) public provision of adaptation goods for (largely) private benefit;
(3) private adaptation for private benefit; and (4) private adaptation for public benefit. It appears
that this last category might fit the research presented in this current study; however, Tompkins and
Eakin state: “In this case, the benefits of individual or private action do not directly accrue back
to the individual, or are so diffuse in space and time as to be intangible and abstract” [25] (p. 4).
Thus, this current study argues for a fifth domain to be added to the typology: Private adaptation for
public and private benefit—a domain that is characterized by private action that serves community
adaptation needs (in this case green stormwater infrastructure) while also benefitting the private
home/landowner.
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1.4. Private Citizen Participation

Recent studies of flood risk management indicates a growth beyond governmental initiative to
include deeper consideration of the private sector role, for example, consideration of the purchase
of flood insurance [26,27]. Such flood protection action along with an overview of the climate
adaption and public engagement literature indicates that socioeconomic variables have a strong
impact on whether or not an individual engages in climate or flood adaptation [27]. In addition,
cognitive variables have been shown to influence adaptation behavior and intention to act positively.
Households were shown to be more likely to take adaptive measures if negative or severe outcomes
were expected [27–31]. For example, adaptation behavior is enhanced by the perception of high flood
likelihood [29,31,32]. These findings highlighting cognitive variables are of particular interest in the
MLSCA given current climate change and climate change projections that point to the potential for an
increase in flooding, along with evidence of how recent flash flooding has caused extensive economic
loss [33]. The Koerth et al. review and findings [27] highlight the role of cognitive variables as factors in
adaptation behavior is a key element of the motivation behind this study. Their findings indicated that
coastal risk management policies should promote the efficacy of household-level climate adaptation.

Further motivation for this project comes from the finding that coastal risk management policies
should promote private adaptation initiative by integrating it into public adaptation strategies and
efforts [27]. In addition to the climate adaptation literature, examples of projects can be found that
provide evidence of engaged private citizens active in public stormwater efforts [34–36]. Previous
studies in the MLSCA identified residents of a Duluth, Minnesota neighborhood that understood
the connection between excess stormwater and Lake Superior water quality [37]. The study found
a majority of homeowners willing to learn more about residential stormwater and runoff retention
practices. Eckman and Walker found good potential “ . . . to work with local residents to better
understand and adopt stormwater management BMPs such as rain gardens or landscaping. Many
households . . . are interested in measures to mitigate flooded basements, waterlogged yards, and
in some cases, eroded landscaping and property damage” [37] (p. 12). The findings from Eckman
and Walker [37], coupled with growing community stormwater action, as evidenced by creative
collaborations like the noted RSPT and DUWAC, provide hope that the very people we wish to target
with quality information and action may be able to help to guide that process. Ultimately, the research
question for this study was formulated out of this foundation: What input do residents of the MLSCA
have for the development of a tool designed specifically to guide home/land owners of the MLSCA in
green stormwater infrastructure (climate adaptation) efforts?

2. Methods

Based upon the research question noted in the previous section, focus group methods with
qualitative analysis were deemed an appropriate methodology for this research. An initial phase of
the process involved outreach to a number of public stormwater groups in the MLSCA, including
the noted RSPT and DUWAC. This outreach involved seeking guidance for action in accordance to
local needs. The pre-research outreach helped to shape the design and research protocol. A second
preliminary step was a review of several stormwater management guides to provide a sense of how
stormwater management outreach was developed in other regions.

Focus group study participants consisted of a convenience/snowball sample of public residents
of the MLSCA who received an email invitation to participate in a focus group. Email invitations were
generated from existing University of Minnesota Sea Grant outreach lists. Recipients were encouraged
to forward the emails to friends and family. The invitation stated that the focus group session was a
part of an initiative by Minnesota Sea Grant to reach out to coastal area community members interested
in how private initiative may be able to serve public stormwater management efforts. The event
was advertised to emphasize both participant interest and willingness to participate in stormwater
management. For example, questions promoting engagement were used in the promotional outreach:
“Are you interested in making your property resilient to stormwater? Are you curious how protecting
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your property from stormwater could help the greater community? Do you have two hours to be part
of a focus group that will inform the creation of a Lake Superior Green Guide?” It is important to note
that while focus group participation emphasized being a part of the creation of a “guide”, the details
of such a tool were never specified with the hope that the focus groups sessions would help to direct
and shape the form of a potential future tool.

Four focus group events were held in an attempt to make the discussion opportunity accessible
to a broad range of coastal area residents. The focus group discussions were held in the coastal area
communities of Grand Marais, Two Harbors, and Duluth (see Figure 2). Two sessions were held
in Duluth, one session targeted rural residents of the greater Duluth area, and the other targeted
urban residents. Each session consisted of a presentation providing climate change projections as
the context for stormwater management in the Lake Superior coastal area. Data from the Minnesota
Department of Natural Resources Climatology Office were presented to provide specific climate
change context. From the proposed foundation of climate resilience, the broad question of how private
initiative may be able to support local government effort to manage stormwater was posed. Once this
introduction and framing was concluded, a series of materials and questions were presented to engage
participants in discussion. Specifically, video, websites, and printed matter were presented, and
questions were posed. Discussion facilitation (approximately 1.5 hours) followed a semi-structured
approach with set questions designed to elicit discussion, while allowing flexibility for additional
questions or conversation direction; this flexibility made it possible to capture the unique perspectives
or interests of each group. Discussion at each focus group session was recorded with participant
consent and the entire process was reviewed by the Institutional Review Board of the University of
Minnesota for ethical treatment of human subjects. The recordings were transcribed and then analyzed
using a qualitative coding procedure known as constant comparison analysis [38]. For an overview
of the analysis procedure, see Table 1. Each session was initially analyzed independently, while Step
4 allowed for an iterative processing with a careful review of themes within and between the four
sessions [39].

Table 1. Research method progression described.

Process Step and Description

Step 1: Open coding The data are read, evaluated, and divided into meaningful chunks.
Step 2: Axial coding The chunks are grouped into categories.
Step 3: Themes emerge Themes are identified that express the key content.

Step 4: Group to group analysis Similar themes from each session are considered and refined. Unique
themes are identified.

In addition to the focus group discussion, two other data sources were analyzed as a part of the
overall data collection. Firstly, each participant completed a short electronic survey to capture basic
demographic data. This electronic survey format also allowed for an opportunity for participants to
share additional thoughts or opinions they had not shared during the open discussion. Secondly, as
participants reviewed draft text materials during the focus group sessions, many took notes and wrote
comments on the draft literature; these notes were collected and reviewed as an additional data source.
For a basic schematic of the analysis process, see Figure 3.
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3. Results

Thirty-three participants engaged in the four sessions. The participants ranged in age from 28 to
76 years, with an average age of 51 years. Fifty-seven percent of participants were female and 40%
were male. Fifty-eight percent of participants indicated that they worked full- or part-time outside the
home and 10% indicated that they worked in the home; 27% indicated that they were retired.

The electronic survey descriptive results indicate that participants are an engaged and interested
group, with 77% of participants indicating that they have taken measures to manage stormwater on
their private property prior to participation in the focus group. Ninety-three percent of participants
indicated that they would be willing to take measures in order to manage stormwater on their property
in the future. Of the 93% of participants willing to take action on their property in the future, the
greatest barrier to taking such action was cost, with 67% of participants noting it as a barrier to action
(see Figure 4). Only 23% indicated that a lack of information was a barrier to action.
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Participants indicated a wide range of motivations for their willingness to act in the future,
with the greatest motivation being the ability to contribute to community stormwater management
efforts (see Figure 5). It was also interesting to note that three of the five “other” comments to
describe motivations indicated that the health of the Lake Superior Watershed was a motivation.
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These concerns for the Lake Superior Watershed seem to be congruent with respondents’ desire to
contribute to community stormwater management efforts.
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Another potential indicator of engagement was the finding that 47% of participants reported they
did not learn anything new about climate change. While the climate change information presented
was not extensive, it was up to date regarding current status and projections. Thus, a large percentage
of participants came to the focus group sessions with an already established awareness of regional
climate trends, supporting the characterization of the group as engaged or interested in these topics.

3.1. Themes

Four strong themes emerged from the constant comparison analysis process: Rationale (why?)
audience (who?), content (what?), and format (how?). It is important to reiterate that while focus
group participation emphasized being a part of the creation of a “guide”, the details of such a tool
were never specified with the hope that the focus groups sessions would help to shape the form of
this future tool. Given this context, it is not surprising that these key organizational themes emerged
from the discussions. While aspects of each of these is distinct, the four main themes show a great
deal of overlap as well. Each theme is described via the focus group data, including identification of
important subthemes. One cross-cutting subtheme, identified as part of each of the four main themes,
was localizing the effort; this subtheme is explored in each theme section.

3.1.1. Rationale

There was a point in each session when the question of why emerged in the discussion.
Participants emphasized that the goal behind such an effort needs to be clearly stated. Participants
discussed how any eventual product or tool must provide a rationale that is evident to the reader/user,
answering the question of “Why do I need to know this?” For example, a basic call for a clear guiding
rationale came up in all of the sessions, with comments like: “ . . . create a rationale or background and
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explanation, reasons why people would even do this.” Another example of this emphasis on rationale
is that the phrase “big picture” came up a number of times during these discussions, indicating a push
for guiding direction. The three basic ideas to make the rationale more clearly evident were:

• The health of waterways, primarily Lake Superior, as a narrative, for example: “Think about
quality and quantity of the stormwater so close to Lake Superior and streams.” The emphasis
on Lake Superior as a rationale in multiple discussions may be an example of the cross-cutting
subtheme of localizing the effort; Lake Superior provides a local context and motivation for action.

• The household as a narrative. This was best captured in one discussion when participants urged
use of the household level as a focal point and as a way to “build support for the overall effort.”

• Taking care of community as a narrative. For example, one participant described it in the
following way: “ . . . this is part one of the whole point . . . . linking private responsibility and
public goods. That is the start of the topic . . . you are helping the overall community by taking
care of what is yours.” A reminder here that participants shared a wide range of motivations for
their willingness to act in the future, including 87% of participants who indicated prioritizing the
ability to contribute to community stormwater management efforts.

These examples of guiding rationales also make room for consideration of the theme of
audience—that being the motivation of a given individual to take action. During multiple sessions,
the idea that some people will want to get involved to solve their own household issues, while others
may be motivated by altruistic goals of water quality and community resilience, were compared. One
participant described these motivations as “me–me” motivations vs. “us–us” motivations.

3.1.2. Audience

The importance of keeping the audience at the forefront of planning/developing a tool was a
theme in each of the focus group sessions. Identifying the target audience was one aspect of this
theme, with descriptors like “engaged” and “interested” used by participants to identify key audience
attributes. One participant described her fellow focus group participants by saying, “We all do this
because we are passionate about this already.”

The use of appropriate vocabulary was one aspect of an overlap between the theme of content and
audience. Focus group participants pushed for avoidance of overly technical or scholarly language
that might confuse or repel potential users. One participant urged caution as she described her work
in the area, commenting: “I work with smart people, but they are not scientists. Anytime you can, use
words that are more explicit to people’s experiences.” On this topic, another participant pointed out
the use of the phrase “nature’s functions” in some of the written material as much clearer than the
use of the term “ecosystem services.” Terminology/vocabulary examples like this were highlighted
repeatedly as participants picked out phrases or terms that were useful or problematic.

An emphasis on the cross-cutting subtheme of “local” emerged in the discussion of audience and
content. For example, numerous participants indicated that local images serve the local audience, that
people want to see these ideas in a familiar, local, context: “I think having vegetation that appears
to be local, images from Duluth or the North Shore make connections . . . ” The subtheme of “local”
raised an interesting question of whether rural stormwater management is distinctly different from
the more urban MLSCA areas of Duluth, Two Harbors, and Grand Marais. Numerous participants
voiced concerns that we cannot simply create one local approach given the very different patterns of
stormwater flow in rural vs. urban areas. One participant noted that much of the material used in the
focus group to review, consider, and discuss was suitable for urban stormwater management/urban
audience but not the rural setting and voiced the opinion: “Maybe a guide for urban and a guide for
rural?” and discussion comments like “I am concerned with erosion along roadways, rural issues of
ditches and culverts.”



Sustainability 2018, 10, 4791 10 of 16

3.1.3. Content

Content for a potential tool was a theme with a wide diversity of subthemes. For example,
participants provided a lot of ideas for specific natural history-oriented content that could be included
in a stormwater guide for homeowners, such as native plant identification, information about
encouraging pollinators, discussion about the need for specific climate change information, etc.
Another prominent subtheme of content was the “how-to” oriented discussions, as in the need for
specific directions or technical information needed for rain garden design, gutter redirection, etc. Much
of the how-to discussion was partially guided by the examples used in the focus groups to facilitate
discussion. During the discussion of redirecting rainwater away from one’s home, specific content
ideas emerged, for example, comments and discussion: “Do you need to filter water off of a house
or can it be diverted directly into the lake?” or “I have a lot of run-off that comes from my driveway
and I don’t really know where it’s coming from . . . ” Out of these discussions was a subtheme of nuts
and bolts or “real world” application, with discussion centered upon the need for cost, installation,
maintenance, and space information to allow homeowners to make good judgements about taking
action. One participant talked about the challenges they faced with rain barrels, specifically the sizing
of rain barrels. A part of these “real world” discussions were the sentiments of some participants who
want to take action but needed the right information to help to guide them toward the right project
(“right” meaning right for one’s budget, time commitment, yard, etc.). For example, in all of the focus
groups, the subtheme of order was discussed, as in the importance of ordering information to guide
an interested homeowner through a particular process—knowing what to do when.

As previously discussed in the rationale and audience theme sections, an important cross-cutting
theme was the localization of the effort, with discussion about the content needing to reflect the local,
from the choice of appropriate plants for rain garden placement to the specific geomorphology of the
coastal area. For example, one participant used his experience to discuss the local challenges based
on the bedrock on his property and throughout the region: “It’s hard to filter because there is about
2 inches of soil on top of bedrock!”

An overlap between the themes of audience and content was evident via the breadth of content
comments and questions in the focus group discussions. The quantity and depth of the questions was
a good reminder of how interested people are and just how much information is needed, even for a
well-informed and engaged audience.

3.1.4. Format

This theme emerged in the discussions repeatedly in three distinct (yet sometimes overlapping)
ways, the three key subthemes of delivery, form/function, and style/design.

Delivery

The discussions related to delivery were largely based on an underlying question of what
the best way is to get this information out to the public. A progression from paper/hard copy
to various electronic platforms such as web-based, video, app, etc., was discussed. No clear path
forward emerged from these delivery discussions; however, good consideration was applied to
numerous delivery approaches. Many participants in Grand Marais noted that the (local) Cook County
Homeowner’s Guide was a useful tool and provides a potential model for organizing and distributing
information. During this discussion of a hard copy/paper guide, numerous participants urged caution
and consideration for how new information is updated or how new information replaces outdated
information with regard to printed hard copy material. Similarly, while website delivery of information
was promoted, concerns about website upkeep were also noted.
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Form and Function

The importance of how images are used to convey function was recurring. Numerous participants
appreciated a cartoon graphic simply because the illustration was able to convey process ideas, like
soil infiltration and water movement in general: “I like how it shows infiltration, it shows water going
into the soil.” Further, lists and other text information were critiqued during the focus group process
as needing quality graphics to bring the concepts alive and to help to make this underlying processes
and concepts understandable. The already mentioned content subtheme of order was also a part of
format discussions, with participants wanting information that provided a “step by step approach.”

Closely related to the perceived need for images to accompany lists of information was the push
by many participants for infographics to tell a particular story or convey the necessary information.
Also included in this subtheme of form and function were numerous discussions of the rain garden
video that was used in the focus group sessions. Participants generally appreciated how that video
conveyed “real world” context with regard to how the rain garden functioned and the service it
provided to the homeowner.

Style and Design

As participants discussed various images in print and electronic form, a good deal of discussion
was aimed at style and design. Some participants preferred diagrams, others photos, and others
cartoon images in order to convey various messages. The recurring cross-cutting subtheme of “local”
emerged in discussions of style and design. Participants wanted to be able to see that the depictions
were local, whether it was a rain garden or a downspout, for example: “I like the picture of the pipes . . .
like that old Duluth building, looks like an old Duluth house, fits in . . . ”

4. Discussion

The results and analysis of the focus group research process have provided useful information to
guide outreach and supports previous findings regarding private engagement in questions of public
stormwater management in general [27,34–36], and specifically within the MLSCA [37]. Looking
forward, climate data indicate that the current climate and projected trends highlight an increasing need
for broad-based stormwater management in the MLSCA. Severe precipitation events are happening
now and becoming more frequent. A lookout into the MLSCA shows motivated municipal officials
and organizations working to manage current and projected stormwater. The focus group sessions
add an understanding that there is a subgroup of the MLSCA population also eager and motivated to
take stormwater management action on behalf of both private and public needs.

The results of this study note that the two biggest barriers to taking private action on behalf of
stormwater management and climate adaptation are cost and time. Further, the focus group sessions
show that participants want a “local” approach, i.e., want to know that stormwater management
information for the private home/land owner is geared toward the MLSCA in approach, content, and
opportunity. The intersection of these outcomes is the place where the why, who, and what findings
guide the design and development of an actual tool.

A Look to Vermont

The overlap of Why, Who and What in Figure 6 is where the discussion of How emerges. Any
final delivery decision must make sure to consider the details of these other three themes, and while
the methodology of this study did not call for a rigorous review of available homeowner stormwater
management guides as a specific step in the research process, nonetheless, guides were consulted as
a part of the process. Sources were reviewed to gain an understanding of how this information and
communication were developed in other places, as well as to collect examples for discussion for the
focus group discussions. Despite not being the original intent of the review process, one particular
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guide emerged as an excellent fit for the MLSCA based on the focus group results, the Vermont Guide
to Stormwater Management for Homeowners and Small Businesses [40].
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A topic from the focus group that came up repeatedly, a subtheme of format was the idea that
whatever route this project development takes, efforts should not be duplicated, or as one participant
stated: “Don’t go out and spend a lot of money to reinvent the wheel.” This sentiment was captured in
the already reported participant survey result showing only 23% of participants indicating a lack of
information as a barrier to action. Many of the engaged participants knew from previous experience
that good resources exist and that the challenge was not so much one of creating, but rather of
capturing and reorganizing. The turn to the Vermont Guide is evidence that this message was heard.
The Vermont Guide provides a template that with noted editing will be ready and appropriate for an
MLSCA audience.

Localizing the Tool

This guide will be used to provide a model for a product, a tool for action in the MLSCA based
upon the findings of this research. While the cross-cutting theme of “localizing the effort” seems to
be contradicted by “a look to Vermont,” this point will be addressed. Consideration of the Vermont
Guide based on the specific results of this study include:

1. Format is a unique blend of web based and hard copy (web-based PDF). The Vermont Guide
information is designed to work as an online publication with active, useful links to provide
additional information. In addition, the format also allows the information to be printed into a
useful booklet.

2. Guide provides outreach to an engaged audience. This document has useful information for a
broad cross-section of the public; however, the focus is skewed toward the motivated and engaged
user, i.e., it is a highly action-oriented document. The guide provides content and diagrams to
support action, and also provides basic cost, installation, maintenance, problem-solving, and
space information to guide decision making.

3. Guide provides a rationale for action. The Vermont Guide provides two pages early in
that document that address the problem of stormwater runoff and defines green stormwater



Sustainability 2018, 10, 4791 13 of 16

infrastructure in the context of providing a rationale to the question of why take action? In order
to make it appropriate in an MLSCA context, the health of the Lake Superior Watershed should
be stressed via a short section highlighting this reason for action. The underlying impetus behind
this effort, climate change trends, must also be added to provide an overall rationale that includes
climate adaptation, a rationale not included in the Vermont Guide. In addition, this section
could provide a reference to many other co-benefits of green infrastructure. For example, water
quality protection, aesthetics, biodiversity enhancement, outdoor recreation opportunity, etc.,
could be highlighted.

4. Broad scope of information in a concise document. The format provides detail-rich content.
The concise content provides a background to the question of just what stormwater is and specific
information behind taking action. In order to make it appropriate in an MLSCA context, content
regarding MLSCA soil, bedrock, and topography needs to be included (see Point 7 below).

5. The format is visually rich and uses a variety of graphic approaches to convey information.
Extensive application of combined use of diagrams and pictures to provide real world context and
detailed installation information is a part of the Vermont Guide format, including measurements,
scale, and nonobvious content. In order to make the guide appropriate in an MLSCA context,
localizing some the images is necessary (see Point 7 below).

6. Terminology defined to avoid confusion and to educate/raise awareness of stormwater
management. The Vermont Guide has numerous definitions worked into the guide throughout
the text that assist the reader. For example, the noted description of green stormwater
infrastructure in the introduction. Careful attention to vocabulary is needed to assure clarity and
local appropriateness of terminology for an MLSCA context.

7. Localized content in multiple ways. Localizing the content is apparent in the Vermont Guide
in both visual images (e.g., pictures from Vermont with place labels) and content-oriented ways
(e.g., link to the Vermont Agency of Natural Resources Atlas of the Vermont Agency of Natural
Resources). Localizing information was the strongest cross-cutting subtheme from the research
results of this study. Therefore, in order to make a revised guide appropriate in an MLSCA
context, visual images and links to appropriate agencies and sources for additional information
need to be localized.

8. Guide provides both rural and urban application. The State of Vermont, not unlike the MLSCA,
has extensive rural areas and the Vermont Guide reflects this demographic. The range of rural
to urban action possibilities is captured in the variety of practices presented in the Vermont
Guide, for example, “rural driveways” to a “dry well” feature (suitable for limited urban space
situations). An addition to the Vermont Guide is proposed that highlights resources for managing
rural ditches common in the MLSCA drawing on the publication, The Field Guide for Maintaining
Rural Roadside Ditches [41]; this publication designed for the unique and specific conditions of
managing stormwater in rural northeastern Minnesota.

A final point, the cross-cutting subtheme of “local” was so strong and evident throughout all of
the broad themes highlighted above that it cannot be emphasized enough. Any tool for the MLSCA
must present the details of background and action that are unique to the MLSCA. Localizing will
instill users with confidence that the guide is designed with their needs and realities in mind. Further,
localizing will provide the critical climate change context that underlies this effort. The value in users
seeing local climate change as a driver of the need for increased stormwater management via green
infrastructure will contribute to climate resiliency in the MLSCA.

5. Conclusion

s This effort to link green stormwater infrastructure and climate adaptation in the private sector
and take advantage of a growing awareness of trends showing public perception of climate change as
inclusive of severe weather represents a tangible example of climate resilience in action. While this
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study explicitly sought participants interested and willing to participate in stormwater management,
it is hoped that the lessons learned from outreach to this engaged group will help to build momentum
toward broad-based private homeowner engagement in green stormwater management across the
entire region. For example, drawing upon the knowledge and experience of the participants of this
study may help less engaged area residents to avoid barriers to action. In addition, residents of the
MLSCA may be able to see how changes in climate, specifically a currently experienced and projected
increase in severe storms for the region, are a part of increasing needs for stormwater management.

Linking climate change with stormwater management also facilitates consideration of public–private
benefits of coordinated efforts, i.e., providing private citizens with an opportunity to understand how the
efforts they make to protect their home and property may be able to contribute to overall stormwater
management for the community in which they live. Such understanding with the potential for action
supports the argument in favor of a fifth domain to be added to the typology for public and private
roles in climate adaptation, as presented in the introduction [25], i.e., private adaptation for public
and private benefit—a domain that is characterized by private action that serves both community
adaptation needs while also benefitting the private home/landowner’s desire to protect private
property. This study has investigated how such a domain can be supported in the content of a specific
place, the MLSCA. The outcome, a proposal for a tool locally adapted to serve the MLSCA, recognizes
that the front line of climate adaptation is at the local level. The recommendation to edit the Vermont
Guide for use in the MLSCA highlights how climate resilience can be informed by broad-based
adaptation efforts, regional climate science, and local engagement.
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