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Abstract

This project investigated different methods of visitor outreach and education to improve
Glacier National Park’s (GNP) waste management system. The methods we investigated were
based around the promotion of source reduction, reuse, and visitor recycling practices. Our team
focused on developing recommendations for recycling resources within the park, pre-trip
education, and content available on GNP’s website, and created templates for printed posters and
brochures for disseminating recycling and sustainability information on the ground throughout
the park. We also created an infographic as well as an ArcGIS map to implement into an email-
based reservation outreach system to educate visitors about recycling and sustainable practices
before they come to the park. Finally, through web analytics, our team analyzed GNPs website to
provide recommendations on how to include more accessible sustainability and recycling
information for park visitors.
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Executive Summary
Introduction

With the National Park Service (NPS) waste diversion goal being 50%, national parks
must adapt and find new ways to prevent waste from ending up in landfills. Glacier National
Park’s (GNP) current waste diversion rate is at 19%, indicating that improvement is needed to be
more sustainable and reach goals set by the NPS. While GNP is committed to the reduction,
reuse, and recycling of waste through programs such as the Leave No Trace (LNT) initiative, and
prohibiting plastic water bottle sales, there are still opportunities to improve the waste
management system and help the park increase its waste diversion rate.

Improving the recycling and solid waste management system is crucial to increasing
GNP’s waste diversion rate, and park staff and visitors are a key component to its success.
Proper disposal, reduction of material brought into the park, and reuse of materials rely on park
staff educating visitors and providing timely and correct waste management information. The
goal of this project focuses on education and outreach methods to inform visitors and staff on
correct sustainability practices within the park, and how to help reduce, reuse and recycle waste.

Approach

To achieve our project goal, the project focused on two objectives and various methods
seen in the flow chart below. As illustrated below, our methods were categorized into three
sections: on the ground information located within the park, pre-trip information distributed upon
reservation of park access, and information on GNP’s website.

Goal:
Conduct a comprehensive analysis and assessment of the recycling information and outreach
strategies implemented by the GNP waste management system, and to provide recommendations to
improve the park’s ability to reduce, reuse, and recycle waste.

_ Method 1: Understand current practices in GNP

Method 2: Understand other parks' practices

Objective 1:
Methods to encourage and inform Method 2: Determine best methods to distribute pre-trip
visitors about proper waste disposal ‘ information

- Method 1: Compare website design and content

_ Method 1: Staff and Visitor Survey

- Method 1: Determine what resources are currently utilized

Method 1: Staff and Visitor Survey
Method 2: Rapid Prototyping

Objective 2:
Pre-trip information

Method 1: Staff and Visitor Survey

Method 2: Analyze Website Analytics data

Figure ES-1. Flowchart of project goals, objectives, and methods
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Results
Understanding Outreach

Our research found that consistent signage is an important ergonomic and efficient
feature in promoting proper recycling and waste disposal (Wu, D., Lenkic, P., DiGiacomo, A.,
Ceh, P., Zhao, J., & Kingstone, A., 2018). It was also found that pictures and icons are more
efficient in promoting proper disposal than solely word signs (Wu et al., 2018). Lastly, the
promotion of product transformation salience can be employed in order to increase consumer
recycling (Winterich, K. et al., 2019).

National Park Programs and Current Outreach Systems

To determine the existing sustainability outreach practices in place within the park, we
assessed GNP’s current implementation of these resources through interviews and research. It
was found that GNP’s on the ground sustainability outreach utilizes signage for waste
receptacles, printed visitor guides, and informational booklets in the lodges.

We compared GNP’s sustainability outreach systems to other national parks with high
waste diversion rates. We found that parks with higher diversion rates have more outreach and
available information regarding their sustainability programs. We also learned that Grand Teton,
Yosemite, and Denali National Park have partnered with Subaru to implement the Zero Landfill
Initiative (ZL1) to help them increase their diversion rates.

Visitor On-Site Experience

Sustainability questions are frequently asked by visitors to park staff. By conducting
anonymous surveys of park employees, it was found that park staff are often asked questions
regarding sustainability and recycling on a daily or weekly basis, as shown in Figure ES-2. We
also determined that park staff were unsure if the answers to these questions are readily available
to visitors within the park, as seen in Figure ES-2.

Are the Answers to Questions asked by Visitors

Frequency of Visitors Sustainability Questions Readily Available Within the Park?

Recieved by Staff
0%

e 10%
= Once a day 35% A
y 39% s
Rarely (1-2 per month) | nYe

Several times each day > 20% Maybe

Several times per week v 61% No

= 1-2 times per week \ <

30%

Figure ES-2. Staff survey results for frequency of sustainability

questions and what content is available within the park
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In addition to surveying park staff, we determined that most GNP visitors were unsure or
unaware if there was information about recycling and sustainability available in the park. Note in
Figure ES-3, 80% of visitors did not recognize or obtain recycling and sustainability information
in GNP.

Visitor Knowledge: Was there information about
recycling and sustainability available in the park?

20%

_A % e

= No
Not Sure

76%

Figure ES-3. Visitor survey results for the knowledge of recycling and sustainability information available
in the park.

Our research found that 40% of GNP visitors have trouble finding recycling bins or trash
receptacles in the park, as shown in Figure ES-4. We also found that there is visitor confusion on
proper recycling and disposal of waste in GNP, as seen in Figure ES-4.

"Did you have any trouble finding trash Visitor Knowledge: Were you able to properly
receptables or recycling bins in the park?" dispose of waste?

59%

=Yes =No Sometimes | am not sure
Figure ES-4. Visitor survey results on locating waste receptacles and the ability to properly dispose of waste

Pre-Trip Information

Through research and personal communication with our contacts at the park, we found
that GNP does not currently implement any pre-trip visitor outreach programs. No pre-trip
resources, such as maps, park guides, or sustainability information, are given to visitors before
arriving at the park. As a result, visitors are unable to plan their trip around the recycling
opportunities available within the park.

Visitor Online Experience

To understand the visitor online experience with GNP’s website, we utilized the same visitor
survey data and Google Analytics data that was used perform a comparative analysis with four
other parks with higher diversion rates. It was found that almost half of park visitors did not



spend time on the Leave No Trace, sustainability, and recycling webpages, nor did the majority
know they existed, as seen in Figure ES-5.

Visitor Knowledge: When using the GNP website Visitor Knowledge: Did you know that GNP's
have you spent any time on the Sustainability pages existed?

recycling/sustainability pages? o

I = Yes

= No
= No

91%

Figure ES-5. Visitor survey results for online sustainability and recycling webpage experience

Web analytics data was collected to compare the effectiveness of multiple park’s website
design. Data was collected from the GNP website as well as the websites of four other national
parks: Denali, Grand Teton, Yosemite, and Yellowstone. It was found through a comparative
analysis that national parks with better website information, layout, and sustainability outreach
had better diversion rates than GNP. In addition, the ease of navigating to sustainability pages
was explored. Most pages were within 2-3 clicks from the home page, except for GNP’s
recycling page, which could only be reached by searching on the website. GNP’s recycling page
was last updated on September 29, 2016. The lack of up-to-date information and the
inaccessibility GNP’s recycling page from the home page may be an important factor in
improving GNP’s diversion rate.

By examining GNP documents and their website, it was found that little to no
information about trash and recycling bins was available, including the number and locations of
bins in the park. This problem reflects a lack of clear communication between GNP and its
visitors regarding the park’s sustainability and recycling opportunities.

Recommendations
On the Ground
Implement visitor educational sustainability and recycling information through print media

Many visitors are unaware of what can and cannot be recycled, and have difficulty
finding recycling receptacles. By implementing a campaign of printed media, which includes
posters and brochures, this information can be more easily accessible to visitors while in the
park.

Educate staff and concessioners with park sustainability initiatives and goals

To spread information by word of mouth, we suggest educating staff and concessioners
on basic sustainability goals and practices to promote sustainability. Educating full time and



seasonal staff during staff orientation would benefit both staff and visitors regarding
sustainability efforts.

Pre-Trip

Implement a reservation outreach system to distribute pre-trip sustainability and recycling
information

We recommend that GNP implement a reservation outreach system by which pre-trip
resources can be sent out to visitors through email when they book a reservation with the park.
GNP does not currently send out any pre-trip sustainability or recycling information to visitors
that book reservations or purchase park passes.

Website

Provide easy navigation and accessibility to sustainability and recycling information on the GNP
website

We recommend the GNP recycling webpage be made easily accessible from the
homepage by putting it under the sustainability link in the “Get Involved” menu. Due to visitors
not realizing the sustainability pages exist on GNP’s website, we recommend also putting
general sustainability and recycling information under the “Plan Your Visit” tab.

Update website features to allow for more visitor interaction

To make the webpages more interactive and informative, we recommend adding features
including, but not limited to: videos, clickable banners, pictures, bulleted lists, hyperlinks to
other sustainability and recycling pages, park goals, charts, data tables, and waste diversion rates.
The implementation of a list entitled “How to Recycle,” containing information on how different
types of waste can be disposed of within the park, would also be a helpful resource to inform
visitors how to dispose of waste properly.

Implement an ArcGIS sustainability map

To ensure proper waste disposal before visitors enter the park, it is recommended to
implement an interactive ArcGIS map on GNP’s website. This map would contain the locations
of recycling and trash bins, water bottle refilling stations, visitor centers, lodges, and
campgrounds.

Conclusion

In conclusion, these methods aim to mitigate the amount of waste that enters GNP, as
well as minimize improper disposal of waste within the park. While recycling is an important
factor in sustainable practices, we prioritized source reduction and reuse as more preferred ways
to manage waste in GNP, given the logistical difficulties of recycling in Montana.

xi



1. Introduction

The United States National Park System is continuously increasing in both size and
popularity. A total of 400 national parks have been established through the US National Park
Service (NPS), spread over 84 million acres across all states and U.S. territories (NPS U.S.
Department of the Interior, 2016). In 2019, there were over 327.5 million visitors to all national
parks, which is the third-highest number of visitors in a single year (Ziesler, P., 2020). Over the
past five years, park visitation has increased by 11.9% (NPS, 2019). Glacier National Park
(GNP) is the 10" most visited national park and received over 3 million visitors in 2019 (NPS,
2019).

As the number of visitors to the national parks grows, so does the need for updating park
infrastructure to accommodate the increase (NPS, 2016). The increase in visitors leads to an
increase in waste generated at the park, and subsequently, a greater need for the implementation
of sustainable and recycling practices to ensure the waste is diverted from landfills.

GNP is committed to the reduction, reuse, and recycling of waste. To do this, the park has
employed a variety of strategies which include adopting the Leave No Trace Initiative (LNT),
prohibiting the sale of plastic water bottles, and offering sustainable transportation options to
reduce the park’s carbon footprint (NPS, 2019). Despite these measures, GNP’s waste diversion
rate was only about 19% in 2018 in comparison to Yellowstone’s 2018 diversion rate of 63%
(NPS Yellowstone, 2019). The NPS goal for all parks in 2018 was 50% (GNP Conservancy,
2018).

While improving the solid recycling and waste management system is crucial to
increasing GNP’s waste diversion rate, measures adopted for proper waste disposal, reduction of
materials brought in, and the reuse of recyclable materials can only be successful as long as park
visitors are well informed to adopt the best practices put forward by the park. With this goal in
mind, visitors are more likely to reduce, reuse, and recycle if they possess the right information
on how to recycle, what waste materials are accepted, and where they can dispose of each type of
waste. It has been suggested that presenting visitors with up to 5-6 different sources of
information on how to reduce, reuse and recycle wastes can increase the likelihood of proper
waste disposal and sustainability practices (Nixon, H., & Saphores, J. M., 2009). Proper signage,
convenient locations, and different sources of information are helpful in the promotion of
recycling to visitors (Mateer, T. J., Taff, B. D., Miller, Z. D., & Lawhon, B., 2020). Printed and
online resources, as well as face-to-face communication, are potential strategies to inform
visitors on the recycling system implemented in GNP and potential sustainability practices to
implement (Nixon, H., & Saphores, J. M., 2009). Adjusting the type of content in a recycling
message can also be effective in encouraging visitors to recycle. While appealing to a person’s
emotions and guilt can improve the likelihood of recycling, it was also found that informing
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people about how the product can be reused in the future may be even more productive
(Delaney, R. 2019).

The goal of this project was to conduct a comprehensive analysis and assessment of the
recycling information and outreach strategies implemented by the GNP waste management
system, and to provide recommendations to improve the park’s ability to reduce, reuse, and
recycle waste. The current study intends to identify methods GNP could adopt to encourage and
inform visitors on proper recycling and sustainability practices as well as develop a pre-trip
resource to implement the findings and educate GNP visitors. This investigation and
implementation of sustainability strategies is imperative to continuing GNP’s conservation
efforts and to protect its environment.



2. Background
2.1 National Park Service (NPS)

Operated by the U.S. government, the NPS is at the forefront of preserving and
promoting the history, culture, and environment of the United States. The NPS also contributes
to the furthering of education for future generations through educational programs, as well as
conservation efforts such as promoting discussions of the impacts of climate change on protected
areas (U.S. Department of Interior, 2015). Building communities, spreading education, and
preserving land and culture are the major contributions made by all national parks across the
United States.

2.2 Glacier National Park

Located in northwestern Montana, GNP is on the Canada—United States border. Established
by Congress on May 11, 1910, GNP is the 10th national park created in the United States. In
1932, GNP was merged with Canada’s Waterton Lakes National Park to become the Waterton-
Glacier International Peace Park, the world's first international peace park (NPS, 2016).

GNP is named after its prominent glaciers and known for its peaks and forests. The park is
home to a variety of wildlife, including the bald eagle, gray wolf, wolverine, cougar, and
especially grizzly and black bears. Efforts to ensure a clean environment and support habitats
with diverse wildlife have been adopted, attracting many visitors to GNP (NPS, 2016).

GNP receives millions of visitors throughout the year. During 2019, over 3 million people
visited the park, with two-thirds of the visitors coming in the summer months of June, July, and
August (Figure 1; NPS U.S. Department of the Interior, 2020). As expected for a region that
hosts millions of visitors, the regions surrounding the park earn significant revenue from visitors
traveling to GNP (see Figure 2). Overall, in 2019, the nearly three million visitors to GNP spent
an estimated 344 million dollars in local gateway regions while visiting the park and local areas
(NPS Social Science, 2018). As shown in Figure 2, hotels, restaurants, and groceries were the top
3 revenue sources for local businesses.
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Figure 1: Annual GNP recreation visits from 1911 to 2019
(NPS U.S. Department of the Interior, 2020)

’ Directly Affected Sectors
. Camping
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Figure 2: Total amount of visitor spending in local regions while visiting GNP in 2019
(NPS Social Science, 2018)
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2.3 The Process of Recycling and Diversion Rates

Recycling is the process of repurposing old waste products to manufacture new products,
preventing the waste from ending up in a landfill. This prevention of waste into landfill is also
known as a diversion rate. While recycling was practiced for centuries due to shortages of goods
during wartime periods, it reached the national level starting in the 1960s to conserve energy and
resources and to decrease dependence on landfill space. The National Environmental Policy Act,
passed by Congress in 1969, marked when recycling became a part of the conservationist
national agenda (U.S. EPA., 2005). In 1970, recycling became part of a national waste
management policy when the Resource Recovery Act was enacted as an amendment to the Solid
Waste Disposal Act of 1965 (U.S. EPA., 2005). As municipal solid waste generation started to
rise exponentially, the Resource Recovery Act was created to divert this waste from landfill by
advocating for recycling (U.S. EPA., 2005).

Despite this, recycling was not an appealing process for many throughout the 1970s. For
solid waste management organizations, it was a disturbance to their operation and their sanitary
conditions (U.S. EPA., 2005). Additionally, recycling was thought to be a nonviable option due
to little economic gain (U.S. EPA., 2005). To increase interest, incentives were given through the
promise of federal assistance for the marketing and technical issues that would arise when
recycling municipal solid waste (U.S. EPA., 2005). Advocacy became crucial due to the
voluntary nature of recycling both for businesses and on an individual level. Widespread
recycling efforts began in the United States when The Environmental Protection Agency (EPA)
was established in 1970 and advocated for further environmental concerns (U.S. EPA., 2005). By
1980, the country’s first curbside recycling program was created in Woodbury, New Jersey
(Eschner, K., 2017).

To understand the challenges of recycling, it is important to first understand how it
works, as well as understand how to quantify the effectiveness of recycling using data. One
method of doing this is to conduct a waste audit, which involves breaking down the composition
of a waste stream into its different categories and comparing them. This data can then be used to
determine the waste diversion rate and gain a deeper understanding of the recycling needs for a
given waste stream.

Various recycling processes are involved with different types of waste (e.g., paper,
plastic, and glass). Each process requires specialized facilities, staff, and equipment. This can
sometimes create limitations in what kinds of waste products can be recycled in areas that lack
access to the necessary infrastructure.

The following is a brief description of the recycling process (Figure 3) for each type of
waste and the diversion rate process:

Paper - Before being processed, paper is sorted into five different categories: corrugated
cardboard, mixed paper (magazines, phonebooks, mail, etc.), newspaper, high grade deinked


https://www.epa.gov/

paper, and pulp substitutes. After paper is sorted, it is shipped to a paper mill, where it is
shredded and broken down into fibers by a chemical process. The resulting pulp is filtered to
remove adhesives and ink and then pressed into the final product (Sukalich, 2016). Mixed paper
recycling is currently offered within GNP.

Plastic - There are seven types of recyclable plastic. Denoted as #1-#7, these are
polyester, high-density polyethylene, PVC, low-density polyethylene, polypropylene, and
polystyrene, respectively. Number #7 plastic is reserved for miscellaneous types, such as mixed
or bioplastics. Plastics must be sorted and washed before being processed, and each type is
processed differently. During the processing, plastic products are shredded into small pellets that
are melted and extruded into raw material that is ready to be used in the production of new
plastic products (Compactor Management Company, n.d). Most plastics of types 1 and 2 are
currently being accepted for recycling by GNP and shipped to a company called Valley
Recycling to be processed.
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Figure 3: Recycling Process Flowchart
(Association of Plastic Recyclers, 2020)

Metals - Like other recyclable goods, collected metals must first be sorted before they
can be processed. Sorting is done by separating steel with a magnet, while aluminum, copper,
and other metals are separated by hand. The sorted metals are shredded, melted, and cast into
ingots. The ingots are then rolled into sheets that are used in the production of new goods, such
as aluminum cans (Goldberg, B., 2015). GNP accepts aluminum recycling from visitors, which is
then sent to Pacific Steel & Recycling.
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Glass - While some glass materials are not recyclable (e.g., mirrors, ceramics, heat
resistant glass cookware, and lightbulbs), most types of glass are recyclable. At a glass
processing center, glass products are cleaned, sorted, and crushed into a fine raw material called
glass cullet. The cullet is melted down to make new products or be sold for use in other
applications (Paynter, M., 2018). Glass recycling in GNP is limited to park staff only, meaning
visitors can only dispose of glass in trash bins. The recyclable glass is sent to Flathead Recon to
be recycled.

With the differences between recyclable materials in mind, data collection occurs through
the process of a waste audit. By identifying the amount and type of waste generated in an
organization, a waste audit is used to create a baseline for comparison to determine the
effectiveness of a waste management system. Information obtained from an assessment of waste
stream characteristics can determine an organization’s current waste diversion and recycling
rates. Such an assessment can also provide insight into visitor practices on proper waste
management. There are no recent assessments conducted on waste stream characteristics in GNP
(Eaton, J., 2020). The waste audit process is explained based on a template developed by the
non-profit organization, Recycle Across America. It begins with the organization of the waste
into different categories such as organics, recyclables, and trash, weighing each respectively (see
Appendix A) (Recycle Across America, n.d.). Gathering this information can help locate popular
bin locations and help understand visitor behaviors, thereby seeing where improvements to the
existing recycling program can be made. Finally, conducting audits can help lower
organizational spending by decreasing waste disposal costs as well as re-prioritize purchasing
(U.S. EPA., 2016).

2.4 Recycling Initiatives and Regulations

In 2016, the National Parks Conservation Association (NPCA) developed a plan, called
the Zero Landfill Initiative (ZL1), to significantly reduce waste in three pilot parks: Denali
National Park, Grand Teton National Park, and Y osemite National Park (NPS., 2017). Its goals
include reducing the waste generated in parks and recyclable materials from reaching landfills.
This goal was carried out by understanding visitor behaviors in order to identify and implement
strategies that reduced the amount of waste generated within parks.

Since starting the initiative in 2016, the three parks have managed to collectively reduce
the waste going to landfills by 32% (Hevel-Mingo, K., 2018). Four million pounds of waste was
either composted or recycled. The reduction also occurred due to conversion from paper to
online maps of recycling locations, as well as the reuse of bags and bottles (Hevel-Mingo, K.,
2018). In addition to these three national parks, Yellowstone National Park also has a strong
recycling program; in 2018, composting and recycling initiatives were undertaken by park staff,
visitors, and partners, diverting 51.6% of waste from landfills (NPS, 2019).
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In the United States, there are no federal laws that mandate recycling. Recycling laws,
such as bans on hazardous waste disposal and mandatory recycling requirements, are generally
put in place by local and state governments. Only 22 states have at least one mandatory recycling
requirement, with Montana being the only state that does not have any laws or requirements for
the disposal of hazardous waste (Northeast Recycling Council, 2017). While the federal
government does not impose recycling mandates at the national level, all federal agencies, which
include the NPS, are required to implement a recycling and waste prevention program.

Although recycling is not mandatory in Montana, the 1991 Montana Integrated Waste
Management Act established a policy of source reduction and prevention of environmental
impacts. The Montana Integrated Waste Management Act is illustrated in Figure 4. It is based on
a hierarchy of waste management priorities, beginning with (1) source reduction, (2) reuse, (3)
recycling, (4) composting, and (5), landfill and incineration (Montana Department of
Environmental Quality, 2018).

HIERARCHY OF PREFERRED
SOLID WASTE MANAGEMENT
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Figure 4: Preferred Methods of Solid Waste Management
(DC Department of Public Works, 2017)



2.5 Recycling Program Within GNP

GNP’s recycling and waste management program focuses on efforts to reduce, reuse, and
recycle waste generated by park visitors. Despite this focus, in 2018, only 19% of GNP’s waste
was diverted from landfill, which is more than 45% lower than the NPS annual waste diversion
goal of 65% (NPS, 2020). Additionally, the GNP sustainability plan, which outlines the park’s
sustainability goals, includes objectives such as enhancing messaging throughout the park,
improving visitor facing recycling, and implementing a new sustainability position within the
park (NPS, 2020). Moreover, the park plans to reduce 30% of the greenhouse gas emissions per
mile traveled for vehicles and increase the recycling of electronics and hazardous waste to
promote solid waste diversion (NPS, 2020).

However, there are several issues facing GNP and its plan to increase waste diversion
rates. One is the availability of composting. GNP currently does not offer composting in the
park, other than for staff at the lodges in partnership with Xanterra Travel Collection, a company
associated with the NPS (GNP, 2016). When compared to Yellowstone National Park’s diversion
of 18% of waste away from landfills through composting in 2017 (NPS: U.S. Department of the
Interior, 2017), GNP has no composting system, which contributes to a significant amount of
waste that is not being diverted within GNP. GNP also faces the issue of glass recycling, as the
only glass recycling contractor left the area in 2018. A new company called Flathead Recon has
since been accepting small amounts of glass recycling from GNP staff at a rate of $0.25 per
pound (NPS, 2020).

Currently, the park recycles mixed paper, cardboard, and aluminum. Other items such as
batteries, CFL light bulbs, and bear spray can be recycled in the park, but there are limited
collection locations in the park for these streams due to the difficulty in recycling them (NPS,
2020). Recycling in GNP is particularly complicated as the recyclables within the eastern part of
the park must be transported to the western side via the Going-to-the-Sun-Road. The five major
campsites located in the eastern part of the park results in a large amount of waste being
generated in the east, with no easy way to dispose of it unless it gets to the western portion of the
park. As recyclable materials are collected in different parts of GNP (Figure 5), a more
streamlined system needs to be in place.
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Figure 5: Current flow of waste within the park and where it is sent.
(Recycling Guide for 2020, 2020)

GNP focuses not just on recycling, but also engages in other environmentally conscious
programs, such as the Leave No Trace initiative (NPS, 2019). The purpose of this national
initiative is to protect the nation’s natural lands and reduce the carbon footprint through
guidelines designed for visitors to follow within the park. The guidelines include encouraging
visitors to use reusable dishes and water bottles, along with eco-friendly means of travel such as
biking, walking, and utilizing the park’s free shuttle (NPS, 2019). Another initiative in GNP,
which stems from the LNT program, is to make sure that visitors are responsible for their
disposal of waste brought to campsites and establishing a “pack it in pack it out” policy for
waste. Irresponsible waste disposal, such as littering, creates a hazard towards the environment
and can lead to damaging effects regarding wildlife (NPS, 2019).

Valley Recycling

2.5.1 NPS Diversion Rate Goal

To increase the current rate of diversion of solid waste from 18% toward the NPS goal of
50%, the park strives to improve recycling and waste management (GNP Conservancy, 2018).
The park has non-interactive maps containing amenities and hiking trails, including toilets,
backcountry campgrounds, creeks, roads, and trails, but does not have an interactive map
locating existing recycling bins (Figure 6; NPS, 2016).
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Figure 6: Current locations of 41 of the 43 recycling bins in GNP
(Glacier National Park Map, 2019)
2.6 The Psychology of Recycling

An effective waste disposal system can function only if the users are utilizing the system
properly. To encourage good recycling practices, understanding the motivations and challenges
of the users is important. Doing this would also help understand the motives behind people’s
choice not to recycle, providing insights on how to effectively change people’s actions.
Additionally, utilizing specific studies that evaluate visitor behaviors within national parks will
allow us to make recommendations to improve individual waste disposal choices in GNP.

The first step in persuading people to adopt and persist in responsible behaviors is
understanding why they behave a certain way. People recycle because they feel a sense of
responsibility to care for their environment. However, there are several barriers that can prevent
people from recycling. These barriers can be put into three categories: (a) individual-based -
laziness and lack of care outweigh concerns, (b) responsibility - are environmental concerns a
person’s responsibility or is it that of others, and (c) practicality - the issue of personal physical
limitations (lack of storage space and time) (Nixon, H., & Saphores, J. M., 2009). By
overcoming these barriers, individuals will be more likely to recycle. The individual must be able
to recognize that recycling is an important commitment.

Several conceptual frameworks can help clarify these behaviors of people. For example,
The Theory of Planned Behavior (TPB) provides a framework for understanding and predicting
human behavior. It addresses three aspects of human behavior: attitude, subjective norms, and
perceived behavior control (PBC) (Miller, Z. D., Lawhon, B., Taff, B. D., Schwartz, F., &
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Newman, P., 2019). Attitude suggests whether the activity is pleasant or unpleasant. Subjective
norms measure a person’s perception of the appropriateness of the performance of a behavior.
Lastly, perceived behavior control measures whether someone thinks they can execute the
behavior. This explains how people behave based on their interests and the amount of effort
needed to execute the task. In a study conducted on recycling motivators, planned behavior
control was found to be the strongest predictor of recycling behavior (Onel, N., & Mukherjee,
A., 2017).

While getting individuals to change their actions is a challenge, it is possible to increase
recycling behaviors when they are given the right information. A study conducted on identifying
strategies to promote recycling indicated that individuals who are given information by five and
six sources were 3.73 and 4.44 times more likely to recycle, respectively (Nixon, H., &
Saphores, J. M., 2009). Thus, the most effective way to promote recycling is through the
presentation of multiple sources of information.

Recycling messaging can also contain various types of information. Some types of
messages are designed to appeal to a person’s emotions; this kind of message is an attempt at
persuading through guilt to get them to recycle and can be effective in proper disposal. However,
other research suggests that messages pertaining to the future of recyclable objects is a more
effective way to promote recycling (Delaney, R. 2019). In 2019, Boston College did a study
during a football game tailgate. Half the crowd was given a general recycling message while the
other half were given a message detailing how the recyclable products can be used in the future
(Delaney, R. 2019). It was found that those given a message regarding the future were 38% more
likely to recycle than those given a general recycling message (Delaney, R. 2019).

While much of these efforts and observations have been made on recycling in general,
very few studies and programs examine the psychology of recycling among visitors in national
parks. Those that do examine the psychology of recycling within national parks rely on the Zero
Landfill Initiative (ZLI) for their data. For example, in a study by Miller, Lawhon, Taff,
Schwartz, & Newman (2019), variables associated with TPB as well as self-efficacy, difficulty,
and moral norms were considered as factors influencing intentions of visitor's behaviors in the
three ZLI parks: Yosemite National Park, Grand Teton National Park, and Denali National Park
(Miller et al., 2019). This study found that two behaviors were significant in the prediction of
behavioral intention — the convenience of recycling practices and moral norms regarding proper
recycling, meaning a visitor's perception of what is socially appropriate for recycling practices
(Miller et al., 2019).

Another study using ZLI data was focused on predicting the factors that influence proper
waste disposal. The study utilized variables such as group size, perceived gender of the user,
presence of children in the group, interaction with the receptacle sign, confusion about how to
properly dispose of the waste, and proper disposal of waste (Mateer, T. J., Taff, B. D., Miller, Z.
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D., & Lawhon, B., 2020). It was found that group size and gender do not significantly determine
proper disposal (Mateer et al., 2020). However, the presence of children in the group, visitor
interaction with the signs such as taking a pause to read them, and confusion on how to properly
dispose of the waste significantly determined the practice of proper waste disposal or a lack of it
(Miller et al., 2019). The study found that individuals with children were 1.51 times more likely
to dispose of waste properly (Mateer et al., 2020). Only 31.2% of visitors interacted with the
recycling signage. However, those that did were 1.25 times more likely to properly dispose of the
material. Lastly, 91.2% of visitors did not appear confused about proper waste disposal. Those
that did not appear confused were found to be 2.68 times more likely to dispose of the waste
responsibly (Mateer et al., 2020).

Considering the findings of previous research, there are many factors to motivate
incoming visitors to engage in waste management and sustainability efforts. These factors
include targeting children for proper waste disposal, interaction with signage, and minimal
confusion on available recycling amenities. Taking advantage of visitors’ ethical obligations and
guilt likely associated with the future generation and sustainability can be employed throughout
the promotion of disposal (Mateer et al., 2020). Similarly, utilizing well-designed signage is
another approach to increasing proper waste disposal. Such signage should be clear, easy to
grasp, and readable. This includes positive reinforcement in advertising as an effective strategy
for proper recycling. Overall, providing information on different aspects of a person’s
surroundings and knowledge can greatly influence visitors’ likelihood of proper disposal. By
understanding the behavioral intent and actions of visitor recycling practices, different programs
and recycling techniques can be chosen as effective strategies.

2.7 Potential Strategies to Increase Recycling

Through correspondence with project sponsors at GNP, there are several key areas
established which need improvement within the park. These areas include the availability of
recycling information for park visitors as well as the lack of outreach and education for recycling
in the park and online. The following section is an overview of recycling strategies that have
been identified as potential ways to address these key areas.

2.7.1 Education/Outreach

The understanding of human behavior can inform the employment of technology to
improve recycling. As mentioned previously, the lack of information can result in poor recycling
practices. Through education, people can be informed about the recycling program in GNP.
Pamphlets, online resources, and word-of-mouth can inform individuals about proper waste
disposal. Yellowstone NP works closely with concessioners to develop strategies to inform the
visitors on the impact of their purchases, as well as point them towards an eco-friendly option
(NPS U.S. Department of the Interior, 2011). To better inform visitors on proper waste disposal,
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GNP can also provide maps, paper, or online, to indicate where bins are located and what waste
is accepted at each location.

Online resources, such as webpages and social media platforms, can be used to educate
visitors about ways in which they can support the park’s sustainability goals. These resources
can also be used as effective tools for visitor outreach. The use of social media can distribute
messaging and information across a wide, targeted audience, and can also be used to gather
valuable data about these demographics using surveys. Qualtrics is a platform used to create
surveys that can be easily shared online; through the use of Qualtrics, survey data can be
collected from park staff, as well as park visitors, and evaluation of this data can reveal which
areas of knowledge are currently lacking in the park’s outreach efforts, and solutions can then be
developed accordingly.

2.7.2 Web Analytics

By compiling waste management and sustainability information into one accessible
location on GNP’s website, visitors would be more likely to see this information when planning
a trip to the park. However, the web analytics of the website’s recycling and sustainability pages
must be analyzed to determine if those specific webpages are heavily trafficked or not to
understand how effective the outreach is. Using Google Analytics, all the website’s trafficking
data can be seen. This includes the number of users and sessions, the duration users stayed on the
page, where the website was being accessed from, and the path of the user through the website
pages, among other data. The analysis of this data will help determine if adding information to
the website will be effective in getting the information out to visitors, as well as see what the
busiest parts of GNP’s website are in order to locate the best spot for recycling and sustainability
information.

2.7.3 ArcGIS

Along with the recycling and sustainability information on GNP’s websites, interactive
maps through the ArcGIS platform are a way to increase outreach and available information.
ArcGIS is used to create and manage data, which can inform map creation. Specifically, ArcGIS
Online is a collaborative web system that allows the user to create and share multiple types of
content. This content includes maps, scenes, apps, layers, analytics, and data. Information such
as the locations of recycling bins, water-bottle filling stations (Figure 7), and general aspects of
the park, such as campgrounds and lodges, can be transposed into an ArcGIS map to allow for
easy accessibility of resources. Additionally, future park sustainability plans can be determined
and implemented into an ArcGIS map such as locations for electric vehicle charging centers, and
propane refilling stations for the future. By utilizing ArcGIS in maps, GNP has a tool to better
inform visitors of important aspects of the park as well as to increase proper waste management.
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Figure 7: Location of the water-bottle filling stations and recycling bins in GNP (Glacier
National Park Promotes Water Bottle Filling Stations to Reduce Plastic Waste, 2019)
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3. Goals and Objectives

The goal of this project was to conduct a comprehensive analysis and assessment of the
current recycling information and outreach systems for the GNP waste management system and,
subsequently, to develop a set of specific recommendations to help improve the park’s ability to
reduce, reuse, and recycle waste. To achieve this goal, the project focused on two objectives and
their corresponding research questions:

1. Identify methods GNP could adopt to encourage and inform visitors on proper recycling
and sustainability practices.
a. What are the current practices implemented by GNP to promote pro-
environmental behaviors both in GNP and online?
b. What motivates people to recycle?
What are successful programs about advertising recycling and proper waste
disposal?
d. What are the best ways to distribute pre-trip information?
2. Develop a pre-trip resource to educate visitors on GNP recycling and sustainability
practices.
a. Is the current GNP recycling and sustainability outreach system an effective
method for promotion/education?
In what ways can the current GNP online information be improved?
What is the critical information that visitors should have before visiting GNP and
make the most impact on park recycling efforts?
d. How can a pre-trip resource be developed to encompass the needs of GNP?

The following section describes the methods that we proposed to use to address the two
objectives and their associated research questions.

3.1 Methods

Objective 1: Identify practices that GNP can adopt to encourage and inform visitors on
recycling and proper waste disposal.

What are the current practices implemented by GNP to promote pro-environmental behaviors
both in GNP and online?

To make recommendations for improvement, we understood the current practices
implemented by GNP to promote pro-environmental behaviors both in GNP and online. This
includes park management plans, foundation documents, and other data. With this information,
we developed an understanding of GNP’s efforts to publicize its current recycling program.
Moreover, we conducted personal interviews with Tara Carolin, the Director of Crown of the
Continent Research, Ginger Rigdon, as well as surveying park staff. Through interviews and
surveys, we received information that was not provided through GNP’s online resources.
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What motivates people to recycle?

To better understand the improvements needed in the park, we needed to understand what
motivates people to recycle. Investigating the motivations for visitors’ recycling behaviors
helped to identify the best ways to inform the public on recycling practices in GNP. This
required us to analyze research documents on pro-environmental behaviors towards recycling
through content analysis. This allowed us to explore visitor perceptions on recycling as well as
understand the impacts of recycling on visitors. Information on what prevents visitors from
properly disposing of waste, whether due to promotion, signage, or location, was obtained
through content analysis.

What are successful programs about advertising recycling and proper waste disposal?

By focusing on comprehensive documents of successful recycling programs, valuable
information on pro-environmental strategies was obtained. These strategies included promotion,
education, and website design. Research on comprehensive solid waste management plans was
done in order to identify evidence-based practices to increase waste diversion rates. For example,
background research was conducted on the strategies and effectiveness of the Zero Landfill
Initiative (ZLI), which had been adopted by Denali, Yosemite, and Grand Teton National Parks
(NPS., 2017). This allowed us to formulate our strategies based on their best practices.
Information regarding promotion and design helped the team develop a plan on how to enhance
the availability of sustainability information outside of the park before visitors arrive. The
utilization of ZLI documents and other established plans based on Montgomery County, MD, or
Phoenix, AZ which were determined successful by the EPA, allowed us to make inferences to
determine effective methods to adopt in GNP.

What are the best ways to distribute pre-trip information?

The best ways to distribute pre-trip information were established through a comparative
analysis of other parks and successful sustainability plan in conjunction with park visitor and
park staff surveys. This analysis was performed to learn the best way to communicate pre-trip
information to visitors. This study involved the use of academic journals and articles to
understand pre-trip information, resources, and how to advertise recycling in a positive and
effective manner. This allowed us to proceed with multiple options for resource development.
Surveys distributed both to park staff and park visitors also collected data regarding the best
method to distribute pre-trip information, along with what the most important content to include
iS. These options were evaluated in conjunction with a GNP visitor and staff needs assessment to
understand the target audience.

Objective 2: Develop a pre-trip resource to educate visitors on GNP recycling and
sustainability practices.
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Is the current GNP recycling and sustainability outreach system an effective method for
promotion/education?

To recommend and develop a pre-trip resource for GNP to increase sustainability
awareness, we first acknowledged the effectiveness of the current outreach system. Data from
2018 and 2019 were collected through web analytics of multiple pages from the following
national park’s websites: Glacier, Denali, Grand Teton, Yosemite, and Yellowstone. This data
included page views, number of unique user sessions, bounce rates, as well as the average time
users spent viewing certain pages. Analysis of this data allowed us to quantifiably compare the
effectiveness of GNP’s sustainability outreach to that of other parks. By cross-analyzing the
outreach methods of GNP with these other parks, we were able to identify aspects that may result
in higher web traffic on some park’s websites compared to others. Additionally, this data was
compared to the park’s visitation numbers from 2018 and 2019 to identify correlations between
web traffic and the number of visitors to the parks.

In what ways can the current GNP online information be improved?

A needs assessment was conducted to gain a deeper understanding of specific areas that
need to be improved regarding the availability of recycling information at the park. By surveying
park rangers and other employees, we collected comprehensive data specific to the issues at
GNP. This survey allowed us to find out what questions were most frequently asked by park
visitors regarding recycling and highlighted which areas of communication needed the most
improvement. Additionally, we were able to obtain information on the pre-trip resources
currently available to visitors and the limitations which can be improved further.

To understand how the online information GNP currently has can be improved, website
analytics data for recycling, sustainability, and other webpages from several parks (Denali,
Grand Teton, Yosemite, and Yellowstone) were examined. This data was analyzed along with
the content and format of each page from each park through comparative analysis. The statistics
were studied concurrently with the webpage format and content. We were then able to find
correlations between traffic, time spent, and the rate at which users leave a page and the features
that a webpage has. This determined which park had the most effective sustainability outreach
online. This information was then applied to GNP’s pages to optimize the traffic flow and the
time spent.

What is the critical information that visitors should have before visiting GNP and make the most
impact on park recycling efforts?

Using survey data and cross-analysis, we developed an understanding of what information
GNP needs for an improved resource to inform prospective visitors of sustainability at GNP.
Survey data from visitors and staff were used to determine what pre-trip information reaches
visitors as well as what critical pre-trip information is missing. This allowed us to determine
GNP’s outreach needs to increase its sustainability efforts.
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Relevant webpage content and features from other national park’s websites were also
gathered and compared to that of GNP’s website to gain a deeper understanding of the
effectiveness of online sustainability outreach. We collected information regarding the number of
hyperlinks present in a page, the use of bullet points, how the information is presented, clickable
banners, videos, and pictures. We also considered how navigable the pages are from the
website’s home page. The other parks—Denali, Grand Teton, Yosemite, and Yellowstone—have
very high waste diversion rates compared to other parks. All these parks, except for Yellowstone,
are part of the Zero Landfill Initiative, and subsequently, have a strong online presence in terms
of promoting their sustainability programs. A cross-analysis of the data from these parks with
data from GNP was used to find correlations between online outreach strategies and higher
diversion rates in the parks.

How can a pre-trip resource be developed to encompass the needs of GNP?

To develop a pre-trip resource to encompass all the needs of GNP, rapid prototyping was
conducted. Rapid prototyping is a technique used to create a model for which a product concept
can be pitched. For our pre-trip resource, rapid prototyping with the inclusion of the analyzed
survey data and ArcGIS was created. We prototyped an interactive online resource that includes
the locations of recycling bins, which materials are accepted, trash receptacles, water bottle
refilling stations, electric vehicle charging centers, campgrounds, as well as planned future
projects in the park. Additionally, the utilization of known strategies to increase proper waste
disposal was implemented as well through the analyzed case studies, content analysis, survey
data, and comparative analysis. These research methods were used as tools to create a pre-trip
resource prototype.
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4. Results and Discussion
4.1 Introduction

In this section we discussed our findings, their significance, and the recommendations we
have developed based on conclusions drawn from data and research. Our results include survey
data from both park staff and visitors, visitor feedback, web analytics, and comparative analysis
between GNP’s website and the websites of other parks with higher diversion rates. Using these
findings, we were able to develop recommendations for each of the following categories: (1) On
the ground, focused on recycling education methods for visitors at GNP, (2) Pre-trip, focused on
outreach resources for visitors planning a trip to the park, and (3) Online, focused on making
sustainability and recycling information more available and informative to users of the park’s
website. Each category is broken down into primary and secondary recommendations based on
which ones we believe will be more effective at improving recycling in GNP.

4.2 Results
4.2.1 Understanding Outreach

To understand the design and structure of the recycling outreach, we determined the best
visual aspects of sighage to promote recycling based on a study discussing the design of waste
disposal signs and how it can influence waste disposal behavior. Specifically, it was found that
the consistent signage is an important ergonomic and efficient feature (Wu, D., Lenkic, P.,
DiGiacomo, A., Ceh, P., Zhao, J., & Kingstone, A., 2018). The lack of consistency can cause
confusion and increased improper sorting (Wu et al., 2018).

Another study focused on understanding what type of waste disposal information should
be presented and how it should be presented. The effects of how complex, concrete, or familiar
the signs were determined visual characteristics that could be utilized to predict the performance
of waste sorting (Wu et al., 2018). Through multiple experiments with signs displaying words,
different types of images, as seen in Figure 8, it was found that pictures and icons are more
efficient in promoting proper disposal than solely word signs, with 75.9% accuracy for pictures
and 75.2% accuracy for icons while words only had 70.2% (Wau et al., 2018).
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Figure 8: Example of each image rendering for signs
(paper waste category) (Wu et al., 2018)

It is also understood that increased sorting efficiency means improved accuracy and
reduced response time, proper disposal, and a potential lowering of ecological footprint (Wu et
al., 2018). The higher the proper disposal, the more reduction in contamination in waste streams,
e.g. composting, recycling, and garbage disposal. Less contamination means more waste diverted
from landfill and more reusable materials. Lastly, as seen in Figure 9, adding prohibited items
did not improve or influence proper disposal decisions (Wu et al., 2018).

Sign Style
Yes Yes/No

Picture

h
PAPER _mmgimm  PAPE!
- .

:
"
i

Figure 9: Example of each sign style depending on image
rendering and prohibition of items (Wu et al., 2018)

Other research found that in order to increase consumer recycling, the promotion of
product transformation salience can be employed. Product transformation salience can be defined
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to help consumers consider the future of recyclables and how they can become new products.
Promoting product transformation salience can inspire consumers to aid in achieving the shared
goal and recycle more (Winterich, K., Nenkov, G., & Gonzales, G., 2019).

Six studies were conducted to test the legitimacy of the transformation of recyclable into
new products and their effects (Winterich, K. et al., 2019). In one study, it was found that
participants who saw a recycling message involving the recycled material being turned into the
same product recycled more than those that reviewed a generic recycling message with no
transformation details, as seen in Figure 10 (Winterich, K. et al., 2019). When participants were
asked to dispose of scratch paper, those that got a transformation message about it being recycled
into more paper or turning into a different product such as a guitar, recycled 80.5% and 79.1%,
respectively (Winterich, K. et al., 2019). That is almost 30% more than those who received the
generic message without product transformation at 50.9% (Winterich, K. et al., 2019).

Control Product Transformation Product Transformation
(\o Transformation lnfmmannn) (Same Product) (Pifferem Pmducl)
e Please o Give recyclables Give recyclables -
) .
Recycle A1 L anewlife g% 2 newlife

-9 . g
.l some s -"J.
md BEN BN K¢

Figure 10: Examples of a control group, product to same product transformation, and product to
different product transformation salience advertisements (Winterich, K. et al., 2019)

Additionally, a second study was conducted in which 87.7% of participants recycled when
a company had advertisements regarding products made from identified recycled items (Winterich,
K. et al., 2019). The participants that viewed advertisements for products that solely mention the
company’s involvement in recycling practices recycled only 71.7% of the time (Winterich, K. et
al., 2019). The fourth study followed tailgating fans. It found that tailgating fans recycled 58.1%
of their waste when relayed the message of what products the recyclables could be turned into for
future use (Winterich, K. et al., 2019). In comparison, only 19% of fans recycled their waste when
told only what could be recycled (Winterich, K. et al., 2019). Lastly, an audit was conducted within
two university residence halls waste collection station. One floor contained signage which included
information on products created from recyclables, while the other floor did not. It was found that
51.5% and 62.9% of the waste going to the landfill could have been recycled, respectively
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(Winterich, K. et al., 2019). This suggests that the messages involving transformation caused an
increase in recyclable material being placed in recycling bins (Winterich, K. et al., 2019).

One study measured the effects of multiple marketing and awareness strategies to reduce
recycling and waste in the residence halls of the University of Wisconsin-Whitewater. The study
examined passive marketing strategies, educational programming, social media, and Eco-
Representatives (Eco-Reps) ambassador program and their impact on waste minimization. They
found that the most effective strategy was their Eco-Rep Program. The Eco-Reps were
sustainability ambassadors within the residence halls, and had responsibilities such as three
program events, three poster campaigns and bi-weekly meetings to update their progress with the
Sustainability Coordinator (Marks., K., 2013). It was found that Eco-Reps were extremely
successful in increasing the percentage of recycling comparative to the total waste as well as
recycling behavior (Marks, K., 2013). Compared to the past three years, there was an 11.6%,
0.31%, and 6.03% increase in recycling, trash, and total waste respectively for the Eco-Rep
program (Marks, K., 2013). The control group was found to have a 7.39%, 3.51%, and 5.29%
increase in recycling, trash and total waste respectively compared to the last three years (Marks,
K., 2013). They found the Eco-Reps and their methods created a decrease in the amount of trash
within and the sustainability ambassador strategy was most effective in minimizing their waste.

4.2.2 National Park Programs and Current Outreach Systems

To determine the existing sustainability outreach practices in place within the park, we
assessed GNP’s current implementation of these resources through interviews and research. It
was found that GNP’s on the ground sustainability outreach utilizes signage for waste
receptacles, printed visitor guides, and informational booklets in the lodges.

Recycling and trash receptacles throughout the park contain signage with guidelines on
what types of waste can and cannot be recycled in them. GNP is in the process of updating this
signage in cooperation with Recycle Across America, and the new designs are shown in
Appendix F (Eaton, J., 2020).

Printed visitor guide booklets are handed out at the park entrance and contain some
sustainability information regarding the preservation of the park as well as locations of recycling
bins and water filling stations. However, it was determined that of the 15 water refilling stations
throughout the park, only seven areas are specified where they can be located. Six locations are
mentioned for locating recycling bins, but the guide does not specify the total number of bins in
the park (43). The guide also contains a map of the park, but it does not contain the locations of
recycling bins or water filling stations. In addition to this, each room in the park lodges contains
an informational booklet provided by Xanterra. This booklet has a page regarding sustainability,
which outlines Xanterra’s sustainability goals and includes a brief section of recycling guidelines
and practices.
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National parks with high waste diversion rates have successful recycling and
sustainability programs. Grand Teton, Yosemite, and Denali National Parks have partnered with
Subaru to implement the Zero Landfill Initiative (ZL1) to help them all increase their diversion
rates. This is done through different means of promoting sustainability and recycling, as well as
increasing its capacity to recycle waste (Miller et al., 2019).

With funding from the ZLI, Grand Teton has created multiple projects spread throughout
the park. This includes a composting pilot program, new recycling infrastructures, a partnership
with Teton County Integrated Solid Waste and Recycling, as well as an art installation to
visualize park recycling data (Grand Teton National Park, 2020). Grand Teton also provides
information on how to make your trip as sustainable as possible with a “Green Your Visit” page.
This page includes tips for a “green” visit and ways to create a zero-waste picnic (Green Your
Visit, 2020).

Corresponding with Grand Teton’s successful sustainability and recycling programs, they
also contain a “What Do I Do With...?”” page. This page allows visitors to search for a specific
item and the page will state how to properly dispose of the waste. It also provides information on
where in the park the item can go (Teton County Wyoming, 2020). For example, Figure 11
provides information on different types of plastics and whether it is a recyclable or trash.

PLASTICS

Where to Recycle

Black Trash Bags Trash

Bubble Wrap Recycle With Grocery Bags
Buckets/Tubs Trash

Plastic Bottles Number 1 Recycle

Plastic Bottles Number 2 Recycle

Plastic Food Containers Number 1 Trash

Plastic Number 3 through 7 Trash

Plastic Food Wrap Recycle With Grocery Bags
Plastic Packaging Recycle With Grocery Bags
Sandwich Bags Recycle With Grocery Bags
Styrofoam Trash

Figure 11: Grand Teton “What Do I Do With...?”” Page for Plastics

Yosemite focuses on providing information to park visitors on their progress with the
ZLI. Yosemite plans to build on park infrastructures including replacing “Half-Dome” shaped
trash and recycling bins, adding more water-filling stations, expanding collection of compostable
waste, and educating visitors on how to recycle and how to reduce waste coming into the park
(NPS Yosemite, 2017). Furthermore, Yosemite provides information to park visitors on how to
be a “Yosemite Zero Hero”. This includes leaving excess packaging behind, use refillable water
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bottles, use rechargeable, dispose of trash and recycling properly, and don’t abandon unneeded
gear (NPS Yosemite, 2017).

Denali has implemented a Zero-Landfill Youth Ambassadors Program to encourage
students and educate them about zero waste practices and how they can help in their own schools
and communities (Denali Education Center, 2020). Composting and recycling programs, art, as
well discussion with local businesses emerge from the waste reduction efforts made by the
Denali Zero-Landfill Ambassadors (Denali Education Center, 2020). It was found that word of
mouth and the ambassador approach are effective in reaching others about zero waste initiatives
and increased recycling rates (Marks, K, 2013).

Yellowstone, while not a part of the ZLI, works with surrounding communities in efforts
to recycle large quantities. In addition, Yellowstone works closely with concessioners to hand
out brochures containing sustainability information. The park staff at Yellowstone is also trained
to promote sustainability by word-of-mouth (EPA, 2006). Figure 12 shows that Yellowstone also
has an eco-map depicting several major park areas and what sustainability features are in each
area. Yellowstone attributes its sustainability success to collaboration with surrounding
communities, educating visitors, an enthusiastic staff, and widespread availability of bins (EPA,
2006).
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Figure 12: Ecomap of popular areas in Yellowstone National Park
(Yellowstone National Park Lodges, 2014)

As a result of more information being available to visitors, Denali, Yosemite, Grand
Teton, and Yellowstone all have higher diversion rates than that of GNP, as shown in Figure 13.

Glacier Denali Grand Teton Yosemite Yellowstone
19% 22% ‘ 48% 60% 63%

Figure 13: Diversion rates of Denali, Grand Teton, Y osemite,
Yellowstone, and Glacier National Park

Another program we researched was Phoenix Arizona’s Recycle Right program. The city

of Phoenix contains a recycling page to educate people on how to recycle properly. The page
contains a Recycle Right Wizard and a Waste Sorting Game. The Recycle Waste Wizard allows
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you to select a city in Arizona and type in the item you need to dispose. Depending on the item,
the program will tell you whether it is recycled or belongs in the trash. It also provides times for
curbside pickup as well as where you can dispose of the item (City of Phoenix, 2020). For
example, Figure 14 provides information on how to recycle plastic bottles in the city of Phoenix.
Another aspect of the page is their Waste Sorting Game. The game’s objective is to sort items
either into the recycling, trash, transfer station, or green organics bin to clean up your park. It
consists of five different levels, and upon completing each level, you have the option to add a
component to your park (City of Phoenix, 2020). The game can be used for children to educate
them on proper waste disposal.

<Back Plastic Bottle ‘ Typeanitem |

Recycle Container

' Put this item in your
recycle container.
For more information,
please visit
www.phoenix.gov/recycle

Set-out Time

@ To ensure timely
collection, containers
must be placed curbside
before 5:30 a.m. the day of pick up.

Eco-station

':5 Eco-stations are huge roll-off bins, strategically placed in city-
owned parks and near clusters of multi-family housing
complexes. Phoenix residents are encouraged to use the Eco-
stations to place their recyclables at any time.
For locations, please visit
https://www.phoenix.gov/publicworks/ECOstations

Special Instructions

° Keep caps on bottle.
Small plastic caps will not make it through the recycling
facility because they are too small. Any item smaller than 2.5"
in diameter will fall through the cracks of the recycling
machinery and will end up going to the landfill. This is why we
ask to reattach the cap to the bottle so that it ensures the cap
gets recycled too.
You can also leave the plastic ring on the container.

Figure 14: Phoenix, Arizona: “Recycle Right Wizard”
4.2.3 Visitor On-Site Experience

We collected data on visitor recycling and sustainability experiences both onsite and
online at GNP, as well as logistics of personal trip planning using an anonymous survey (See
Appendix C). Additionally, Figure 15 shows a social media post by the Official Glacier National
Park Facebook page, which was sent out to ask visitors an open-ended question about their
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experiences with recycling in the park and information on the GNP website. We also utilized a
second anonymous survey to collect data about park staff onsite experiences with sustainability
and recycling within the park as well as their interactions with visitors about the topics of
sustainability and recycling (See Appendix D).

Glacier National Park @
September 17 at 2:30 PM - @

Do you want to help the park reduce, reuse, and recycle?
If so, we want to hear from you!

Glacier National Park is partnering with students at Worcester
Polytechnic Institute on a project to improve the park’s ability to
reduce, reuse, and recycle waste.

We want to hear your experiences and feedback about recycling
onsite and information presented on the Glacier National Park
website. During your last visit, did you look for sustainability
information, recycling bins, and/or water bottle refill stations, and
if so were they easy, challenging, or impossible to find? Tell us
what you liked or what Glacier National Park could improve in our
efforts to reduce, reuse, and recycle.

Comment down below! We're listening.

ALUMINUM P g

CANS QNLY NO LIDS PLEASE

NO GLASS

©Q7% You and 534 others 90 Comments 37 Shares

Figure 15: GNP Official Facebook Page Feedback Post

By utilizing the anonymous visitor survey data, a question was asked to determine what
park visitors would like to see in terms of recycling. The question was, “Do you have any
suggestions to make the recycling process easier for visitors at Glacier National Park?” Out of 18
respondents, six of them thought adding more recycling and trash bins would be beneficial.
Additionally, three visitors wanted better labeling on recycling bins and another three visitors
thought educating visitors on proper waste disposal would be beneficial.

In addition to the visitor survey, we utilized an anonymous staff survey. We posed the
same question to the staff of “Do you have any suggestions to make the recycling process easier
for visitors at Glacier National Park?” As a result, five out of the 17 participants believed better
labeling in the park is needed as well as four out of the 17 agreed with visitors that more
recycling and trash bins are needed.
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By utilizing GNP’s Facebook page, we were able to obtain information from visitors
about helping the park reuse, reduce and recycle. The post asked the question “During your last
visit, did you look for sustainability information, recycling bins, and/or water bottle refill
stations, and if so, were they easy, challenging, or impossible to find?”” and asked people to
respond in the comments. From the post, we received 90 comments from visitors asking
questions as well as providing insightful comments and suggestions for the park. As a result,
many visitors did not know about water-bottle refilling stations and found it difficult to locate
recycling bins. Some suggestions included having more recycling bins as well as recycling
options, such as glass and cardboard recycling.

Sustainability questions are frequently asked by visitors to park staff weekly and can be
reduced through improved website design and outreach both inside and outside the park. By
conducting anonymous surveys of park employees, it was found that park staff are often asked
questions regarding sustainability and recycling on a daily or weekly basis. As shown in Figure
16, 65% of park staff receive questions 1-2 times or several times per week, and 20% are asked
several times each day. It was found that 90% of park staff who took the survey receive
sustainability questions at a rate of at least 1-2 times per week.

Frequency of Visitors Sustainability Questions
Recieved by Staff

5%

m Once a day
= Rarely (1-2 per month)
Several times each day 20%

Several times per week

= 1-2 times per week

n=20
30%

Figure 16: Staff Data: “How often are you asked questions by visitors regarding trash,
recycling, and sustainability?”

GNP staff are unsure about the type of sustainability information being advertised within
the park. There is a disconnect between the staff and what type of information is on the ground
within the park. The question “Is this information available in the park?” was asked. The staff
were unsure if the answers to the questions are readily available to visitors within the park. From
the survey, it shows that 39% of staff answered No, and believed the information was not
available at the park, while 41% of staff said Maybe. Note from Figure 17 that zero percent of
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staff said Yes to the question, meaning that no one was certain if all the information was
available to visitors within the park. With the high frequency of sustainability questions that get
asked by visitors to park staff, there is a way to mitigate the lack of knowledge and information
both for visitors and staff. By improving and increasing the outreach system and promotion to
relay the current recycling and sustainability information that is present within the park.

Are the Answers to Questions asked by Visitors
Readily Available Within the Park?

0%

mYes
= Maybe

= No

Figure 17: Staff survey data on recycling and sustainability in the park.

Most GNP visitors were unsure or unaware if there was information about recycling and
sustainability available in the park. Figure 18 shows a summary of the results from a question
asking visitors, “Was there information about recycling and sustainability available in the park”.
Answers consisted of either Yes, No, or Not Sure. Note that while 20% of visitors did recognize
information about recycling and sustainability available within the park, 76% and 4% of visitors
were either unsure or believe there is no information available in the park regarding recycling
and sustainability, respectively. This means that 80% did not recognize the presence of any
information about recycling or sustainability within GNP. This shows a lack of information and a

lack of effective sustainability and recycling promotion, as it suggests the information is
unrecognizable to many visitors.
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Visitor Knowledge: Was there information about
recycling and sustainability available in the park?

= Yes
= No

= Not Sure

Figure 18: Visitor survey on recycling and sustainability information in the park

GNP visitors bring in recyclables that are not available to recycle within the park.
Through the visitor survey, we received information on what recyclables are brought into GNP.
The posed question was, “What kinds of recyclables did you bring into the park?” with a list of 7
different kinds of recyclables. According to Figure 19, 33 participants brought paper in the park,
another 15 brought in cardboard, and 12 participants brought in glass. GNP does not have
recycling for paper, cardboard, or glass available to park visitors. Plastic was the highest brought
in the park at 40, and although GNP has plastic recycling, it is very limited.

Frequency of Recyclables Brought into GNP

Plastic | 40
Paper I 33
Aluminum I 27
Cardboard NG 15
Glass IINNEENENEGEGNGGG— 12

Recyclable Types

Other N 24
Steel I 3

0 5 10 15 20 25 30 35 40 45
Count

Figure 19: Visitor Survey: “What kind of receptacles do you bring into the park?”
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GNP visitors have trouble finding recycling bins or trash receptacles. A question that was
significant in determining the ease of visitor facing recycling bins was asked. The question was,
“Did you have any trouble finding trash receptacles or recycling bins in the park?” with 48
respondents either answering Yes or No. Figure 20 shows that of the respondents, 40% answered
Yes. This means that 40% or 19 out of 48 visitors from the visitor survey had trouble finding
trash receptacles or recycling bins in the park. Having a map available with the location of
recycling and trash receptacles would allow visitors to dispose of waste by knowing where to
dispose of waste.

"Did you have any trouble finding trash
receptables or recycling bins in the park?"

40%
m Yes
= No

60%

Figure 20: Visitor Survey: Accessibility of recycling bins according to visitors

There is visitor confusion on proper recycling and disposal of waste in GNP. A question
was posed to the visitors: “Were you able to properly dispose of waste?” The responses available
were Yes, No, Sometimes, and Not Sure. Figure 21 shows that of the 49 respondents, while 29
visitors were able to properly dispose of waste, four visitors were not, 12 visitors were able to
sometimes, and four visitors were unsure if they were able to correctly dispose of waste. This
makes up 41% of visitors who were unable to or did not have enough information to recognize if
what they disposed of was proper. With contamination being a key issue disrupting proper
recycling, this is a concern knowing 25% were sometimes able to dispose properly, meaning they
also have the potential to contributing to contamination as well as the 8% who were not sure.
While consistent signage has recently been implemented as well as the location of recycling bins,
there are still improvements to be made to the system.
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Visitor Knowledge: Were you able to properly
dispose of waste?

8%

25%

59%

mYes =No =Sometimes =|am notsure

Figure 21: Visitor Survey: Insight on proper waste disposal in the park
4.2.4 Visitor Pre-Trip Outreach

Through research and personal communication with our contacts at the park, we found
that GNP does not currently implement any pre-trip visitor outreach programs. We purchased an
individual park pass to discover what information would be sent to us upon purchase. The only
information we received was an email receipt confirming the purchase, which is shown in
Appendix E. No pre-trip resources, such as maps, park guides, or sustainability information,
were contained in the email. This means that visitors to GNP are given no advance information
about how to plan their trip in a sustainable way.

4.2.5 Visitor Online Experience

Almost half of park visitors do not spend time on the Leave No Trace, sustainability, and
recycling webpages, nor do the majority know they exist. By examining the anonymous visitor
survey data, it was found in Figure 22 that 49% of visitors who utilized the GNP website did not
spend any time on the recycling or sustainability pages that were linked to the survey for them to
view. This is coupled with the fact that the recycling webpage is inaccessible unless searching
for “recycling” specifically. A large percentage of people may not be able to find the recycling
page due to this. Additionally, Figure 23 shows that of those who did not spend any time on the
recycling or sustainability webpages, 91% did not know that the recycling or sustainability
webpages existed at all. This gives evidence that the webpages are not easily accessible within
the website.
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Visitor Knowledge: When using the GNP website
have you spent any time on the
recycling/sustainability pages?

= Yes

49%
51% = No

n =47

Figure 22: Visitor Survey: Insight on use of GNP recycling and sustainability webpages

Visitor Knowledge: Did you know that GNP's
Sustainability pages existed?

9%

= Yes

= No

91%

Figure 23: Visitor Survey: Insight on knowledge of GNP’s sustainability webpages

Web analytics data was collected to compare the effectiveness of multiple park’s website
designs. To gain an understanding of how visitors interact with the park’s online resources, data
was collected from the GNP website as well as the websites of four other national parks: Denali,
Grand Teton, Yosemite, and Yellowstone. This data was collected via Google Analytics and
included the following datasets for several pages on each park’s website:

Unique Users - Represents the total number of unique IP addresses that have accessed a
specific page.
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Sessions - Represents the number of times a user entered the website and viewed more
than one page before exiting.

Page Views - Represents the total number of times a specific page was viewed, including
multiple views by the same user.

Bounce Rate - Represents the percentage of users that entered the website onto a specific
page, then exited the website from that same page without further interacting with the
website.

Exits - Represents the number of times a user ended a session by leaving the website
from a specific page.

Exit Rate - Represents the percentage of users that exit the website as a whole from a
specific page. Calculated by dividing the number of exits by total page views.

Avg. Time Spent on Page - Represents, in seconds, the average time users spend
lingering on a specific page.

All web analytics data was compiled into graphs and is shown in Appendix B. In addition
to the data given to us by GNP, we also calculated the Exit Rate for each page and created graphs
comparing unique users and page views, as well as visitation statistics and web traffic. These
datasets were analyzed to determine the rate at which users re-visit each page, and to investigate
a possible correlation between the visitation numbers of the parks and the number of people
viewing the website.

Analyzing the qualitative data acquired through Google Analytics allowed us to see
which park’s pages had the best data results. Comparing the features of the page with the
quantitative data allowed us to draw conclusions on why one park’s webpage may have higher
traffic or lower exit/bounce rates. Through the comparison of qualitative data from Google
Analytics and the observations of several park webpages (GNP, Denali NP, Yosemite NP, Grand
Teton NP, and Yellowstone NP), we were able to correlate the park’s diversion rates with the
effectiveness of their sustainability webpages. Websites were compared using website features,
data from Google Analytics, and park diversion rates. When analyzing the features of a webpage,
we looked at:

e Number of hyperlinks present

e How the information was presented

e Videos

e Interactive banners

e How many clicks it takes to get from the home page to that specific page

For the webpage on sustainability, Denali NP had a lower exit rate compared to GNP
(37% to 43%), and Grand Teton had a bounce rate 3% lower than GNP’s. Also, when comparing
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the recycling pages, it was found that Grand Teton’s recycling page has a 10% lower exit rate, as
well as a bounce rate 11% lower than GNP’s. It was found that national parks with better website
information and layout, along with better sustainability outreach, had better diversion rates than
GNP. Looking at the features and layout of each sustainability page and recycling page shows
that when compared to GNP, other parks have more interactive and informative information
available. Videos, infographics, interactive banners, and charts are shown on other parks’
sustainability pages, which can contribute to the lower bounce rates and exit rates (See Figures
24 and 25).

&

At Grand Teton, we are working to divert 60% of our waste from the landfill
by 2030 as part of the Zero Landfill Initiative. There are so many ways to help!

Recycle Right

Grand Teton has a source-separated recyckng system. Before
you recycle, separate items by material, then sort items into the
appropriate compartments at the recyching containers.
Remember to only place the following items in recycling bins:

Want to learn more?
Vi go.nps.

Figure 24: Infographic from Grand Teton’s sustainability page
(Grand Teton National Park, 2019)
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Figure 25: Interactive banner and ZLI Video on Denali NP’s sustainability age
(Working for a Greener Denali, 2018)

GNP’s webpages display information, but with a lack of interaction with the site visitor.
Yellowstone’s sustainability page includes tables breaking down waste types and disposal, along
with a pie chart depicting the breakdown of waste contributing to the highest diversion rate of
any national park (see Figure 26).

Where does waste in Yellowstone go?
2018 diversion rates

34%
48%
W Landfill
B Compost
18% M Recycling

In 2018, visitors and operations in Yellowstone National Park generated
4,117 tons of waste from paper, to batteries, to scrap steel.

Figure 26: Pie chart of Yellowstone’s Waste Diversion
(Yellowstone National Park, 2019)
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In addition, the ease of navigating to sustainability pages was explored. Most pages were
within 2-3 clicks from the home page, except for GNP’s recycling page. The recycling page
could only be reached by googling or searching on the website. As a result, there is very little
traffic going through this page. With no hyperlinks to the recycling page in other pages, very few
people can find the page, let alone obtain information from it.

GNP’s recycling page was last updated on September 29, 2016. The site being last
updated over four years ago could be another contribution to GNP’s lower diversion rate, as
Yellowstone’s pages were last updated in December 2019 and Grand Teton’s in June 2020.
Several other parks we studied stated updated goals for the future, as well as past achievements.
Yellowstone also included updated charts and tables displaying information on their waste
breakdown and diversion for the previous year. The lack of current information and not being
able to access GNP’s recycling page from the home page may be an important factor in
improving GNP’s diversion rate.

Critical information such as the location of trash bins, and recycling bins, and refilling
stations that visitors should have before visiting GNP are not easily available to visitors. The
information regarding visitor waste disposal is not clear and concise online. By examining GNP
documents and the website, it was found that there was no information about trash bins: the
number of trash bins, or the location of the trash bins. The website only specifies six places
where water filling stations are located: on the recycling webpage and sustainability webpage
(National Park Service, 2020). The information on water filling stations is only accessible
through a drop-down option asking “How can I use less plastic” on the sustainability webpage
(National Park Service, 2020). The recycling webpage displays the water filling station
information more obviously, however this webpage is not accessible unless specifically sought
after and is not available from the main page (Glacier National Park, 2016).

This is a similar situation to the recycling bins. On the recycling webpage, it is said that
recycling bins for #1 and #2 plastic and aluminum are placed “near the entrance of every
campground and other high-use park facilities” (Glacier National Park, 2016). This reflects the
unclear and nonspecific information about recycling and sustainability.

4.3 Discussion

The limitations of recycling make source reduction and visitor outreach a priority.
Through research on the limitations of commercial recycling, and the controversies surrounding
it, we determined that it would be most effective to focus our project on developing methods of
visitor outreach with the goal of source reduction.

As of 2014, one-third of recycled materials in the US were exported abroad to be
processed—the majority of which was sent to China (Albeck-Ripka, 2018). However, in 2018,
China implemented a new policy, called National Sword, banning the import of many types of
plastic and paper waste. Since the ban, the market for recycled waste has been drastically
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shrinking, making it increasingly difficult for commercial recyclers to process the waste they
collect. In the first two months of 2018, US recycling exports to China fell by 35% (Albeck-
Ripka, 2018). Much of the waste that would otherwise have been exported for processing and
recycling is now being sent to landfills instead. Republic Services, one of the largest waste
managers in the US, sent 2,000 tons of paper to landfills in that two-month time frame (Albeck-
Ripka, 2018).

Another issue that has been highlighted in recent years is known as aspirational recycling.
Without knowledge of proper recycling practices, people can inadvertently contaminate large
quantities of recyclable waste through improper disposal, resulting in whole loads being sent to
the landfill instead (Sullivan, 2019). In the US, 25% of all recycling is contaminated when it is
put in the bin because of a general lack of knowledge of what can and cannot be recycled
(Semuels, 2019).

These new limitations begin to raise questions about the effectiveness of recycling, and
about what happens to recyclable waste after it is put in the bin. Even the waste that is still able
to be exported to other countries since China’s ban is not guaranteed to be recycled; many of the
countries that accept the new demand for waste imports have high rates of “waste
mismanagement,” which includes the burning or accumulation of waste in open, unregulated
landfills. (Franklin-Wallis, 2019).

With these limitations in mind, we decided to focus the scope of this project on visitor
education and outreach with the goal of source reduction, in other words, preventing waste from
entering the park in the first place, and therefore reducing the environmental impact regardless of
what would happen to the waste after ending up in the recycling bin.
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5. Recommendations

5.1 On the Ground
5.1.1 Primary Recommendations
Implement visitor educational sustainability and recycling information through print media

As indicated by the survey data from park staff and visitors, there is a deficit of recycling
and sustainability information available on the ground in the park. Many visitors are unaware of
what can and cannot be recycled, and have difficulty finding recycling receptacles. By
implementing a campaign of printed media, which includes posters and brochures, this
information can be more easily accessible while in the park. Printed media can include
information on recycling guidelines, proper waste disposal practices, as well as educational
resources such as the LNT program. Posters can be placed around the park in high-traffic areas,
including lodges, retail locations, and visitor centers, in order to passively present the messaging
to as many visitors as possible. Brochures can include similar information tailored to giving
visitors a convenient resource for recycling information that they can carry with them throughout
the park. Brochures can be distributed at the park entrance to visitors or left in park lodges and
visitor centers to be picked up.

Educate staff and concessioners about park sustainability initiatives and goals

To spread information by word of mouth, we suggest educating staff and concessioners
on basic sustainability goals and practices to promote sustainability. Spreading information face-
to-face can be one of the most effective ways to educate people on proper waste disposal and
adds another means for sustainability information to be spread to park visitors. Educating full
time and seasonal staff during staff orientation would benefit both staff and visitors regarding
sustainability efforts. Following Yellowstone’s sustainability success, having clear and
consistent goals across all park staff and concessioners is necessary to communicate goals to
park visitors.

5.1.2 Secondary Recommendations

Create and implement a Sustainability Youth Ambassador Program within GNP and the
community

There are currently no educational programs about sustainability or recycling established
within GNP. According to survey and Facebook comments, educating visitors young is
important to those that have visited and wasn’t to help the park reduce, reuse, and recycle. In
order for GNP to be a leader in the zero-waste effort and increase recycling practices, it is
recommended to implement Sustainability Youth Ambassadors. Visitors with children were
found to be 1.51 times more likely to properly dispose of waste, as determined by one study
examining the psychology of recycling among visitors in national parks using ZLI data (Mateer
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et al., 2020). It would suggest that the implementation of Sustainability Youth Ambassadors
would increase youth knowledge, proper disposal, and recycling rates. GNP would need to
collaborate with Denali National Park, where GNP can learn from the current Zero-Landfill
Youth Ambassadors Program. This program would create local community engagement through
youth education on recycling, composting programs, and waste reduction (Denali Education
Center, 2020). Additionally, this program will encourage sustainable art and business relations
within the community. By creating youth interaction with the park, this should also establish
parental participation, and the potential to foster positive waste reduction dialogue and
reinforcement of its importance.

Implement sustainability and recycling education activities into the Junior Ranger Program

It is recommended that GNP implement sustainability activities into the Junior Ranger
Program. There are no established ranger-led sustainability programs or educational activities
available. This recommendation would increase direct outreach through recycling, sustainability,
and waste reduction, both internally and externally. 1t will allow for Junior Rangers to continue
their mission to “Explore, Learn, and Protect” their national parks by educating themselves on
the possible ways to reduce waste and helping both the park and the environment improve. This
would mean the park must create a ranger-led program and add activities into the established
Junior Ranger booklet involving specific sustainability, recycling, and waste-free information.
Activities could include a scavenger hunt involving different materials and where they can be
properly disposed of as well as finding specific sustainable facilities, refilling stations, and solar
panels. Additionally, an activity guiding visitors on how to pack a waste free lunch could be
implemented. Lastly, the creation of a recycling sorting game specific to the park’s waste
regulations could be an established activity. The completion of these activities will result in
participants receiving the Glacier Junior Ranger badge.

Implement Recycling Phone App and Search Engine

To inform visitors about the location of recycling bins throughout the park, we suggest
implementing a recycling phone app. Similar to the app Maplets, the recycling phone app can
allow you to download offline maps that you can access whenever and wherever. This app uses
GPS locations to help plan trips and pinpoint locations throughout a national park. Furthermore,
you can upload maps into the system to find other extremities in the park. This can include a map
of recycling bins, water refilling stations, visitor centers, lodges, and campgrounds.

In addition to Maplets, to increase proper waste disposal throughout the park, it is
recommended that GNP implement a recycling search engine through an app. Like Grand
Teton’s “What do I do with...?”” page and Phoenix Arizona’s “Recycle Right Wizard,” GNP can
implement a search engine that allows visitors to dispose of waste throughout the park. The
search engine can allow visitors to search for a certain item they want to dispose of, and it will
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tell the visitor whether the item is recyclable or trash as well as where those bins are located
throughout the park.

5.2 Pre-Trip

5.2.1 Primary Recommendations

Implement a Reservation Outreach System to distribute pre-trip sustainability and recycling
education

GNP does not currently send out any pre-trip sustainability or recycling information to
visitors that book reservations or purchase park passes. This is an untapped avenue of
sustainability outreach; we recommend that GNP implement a reservation outreach system by
which pre-trip resources can be sent out to visitors when they book a reservation with the park.
This could take the form of an email containing recycling and sustainability information, an
infographic, and links to other sustainability resources, such as the ArcGIS sustainability map.
The ArcGIS map will use GPS locations and include recycling bins, water refilling stations, and
other extremities for visitors to know beforehand of where to dispose of their waste.

5.3 Website
5.3.1 Primary Recommendations

Provide easy navigation and accessibility to sustainability and recycling information on the
GNP website

We recommend first that the GNP Recycling webpage be made easily accessible from the
homepage by putting it under the sustainability link in the “Get Involved” menu. This is
necessary as the webpage is currently inaccessible from the park’s home page. Also, we suggest
creating a new tab under the “Basic Information” tab in the “Plan Your Visit” menu, titled
“Before You Go,” with information on what to bring, general recycling knowledge, and the
Leave No Trace Initiative. Due to some visitors not realizing the sustainability pages exist on
GNP’s website, we recommend putting general information under the “Plan Your Visit” tab. The
“Plan Your Visit” page receives much more traffic than the sustainability page so putting
information here would be more likely to be seen by website visitors. General sustainability
information should be put under “Basic Information”, while more in-depth information should be
added to the existing sustainability page under the “Get Involved” tab.

Update website features to allow for more visitor interaction

To make the webpages more interactive and informative, we recommend adding features
including, but not limited to: videos, clickable banners, pictures, bulleted lists, hyperlinks to
other sustainability and recycling pages, park goals, charts, data tables, and waste diversion rates.
The implementation of a list entitled “How to Recycle,” containing information on how different
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types of waste can be disposed of within the park, would also be a helpful resource to inform
visitors how to dispose of waste properly.

Implement an ArcGIS Sustainability Map

Our survey results and Facebook comments indicate that visitors found it difficult to
locate recycling bins and trash receptacles throughout the park. Through web analytics, it was
found that GNP’s websites do not include a map of recycling bins or water bottle refilling
stations available for visitors. In order to ensure proper waste disposal before visitors enter the
park, it is recommended to implement an interactive ArcGIS map on GNP’s website. This map
would contain the locations of recycling and trash bins, water bottle refilling stations, visitor
centers, lodges, and campgrounds. On the map, visitors would be able to click on each bin and
find out what types of recyclables are accepted at that location, such as aluminum cans or plastic
water bottles.

5.3.2 Secondary Recommendations
Implement updated sustainability and recycling content to the GNP website

Currently, the sustainability and recycling content on the GNP website is less
comprehensive than that of other national parks with higher web interaction. Information on the
recycling page has not been updated since 2016, meaning there are no current goals,
achievements, or updated practices present on the webpage. There is not much of a focus on
communicating sustainability practices in the context of trip planning. We recommend the “Plan
Your Visit” section of the GNP website be reevaluated and redesigned to include recycling
resources. These resources could include a “Before You Go” section linked under the “Plan Your
Visit” section. This page would present recycling information for prospective visitors to GNP
such as what can and cannot be recycled in the park, as well as guidelines on what they should
pack with them on their trip to the park. Additionally, links to the ArcGIS sustainability map
(with recycling bin and water refilling locations) and sustainability infographic could be
embedded.

Inform visitors of the pro-environmental practices and regulations that are vital to
preservation and helping GNP’s waste management system

Based on the lack of recycling and sustainability outreach, it is recommended that GNP
develop a sustainability infographic to increase pro-environmental promotion online. This
infographic will provide clear and concise information specifically about how to recycle right,
reuse, refill, and reduce waste within the park. It will contain content describing the waste
management hierarchy and any other pertinent regulation information into an easily digestible
visual. This infographic will be placed on the Sustainability webpage for trip planning as well as
being attached to the mailer, which will be sent to visitors who have reserved park passes in
advance.
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6. Conclusion

As part of the National Park System (NPS), GNP has a responsibility to uphold the values
that the NPS shares, including the preservation of the natural and cultural environment,
education, and sustainability. Therefore, it is imperative that they continue to implement
sustainable practices and programs, both internally and externally in GNP.

With the goal of improving the waste management system of GNP by diverting more
waste from landfills, our project focused on developing passive and active methods of visitor
outreach and education. These methods aim to mitigate the amount of waste that enters GNP, as
well as minimize improper disposal of waste within the park. While recycling is an important
factor in sustainable practices, we prioritized more preferred ways to manage waste, such as
source reduction and reuse. To assess the needs of GNP’s sustainability outreach, we collected
survey data of visitor and staff experiences as well as web analytics data from other parks with
higher diversion rates. This data was used in conjunction with a comparative analysis of those
park’s recycling programs to develop our recommendations.

The project focused on developing three primary avenues of recycling and sustainability
outreach for GNP: resources within the park, pre-trip education, and content available on GNP’s
website. Templates for printed posters and brochures were created to be used in and around the
park to passively spread recycling and sustainability information on-site. An infographic
template was also created to promote this information online. This infographic was designed to
be implemented on the park website as well as sent via email to visitors before they come to the
park in a reservation outreach system. ArcGIS was also utilized to create an interactive map
allowing visitors to see where water refilling stations and recycling bins are located, along with
information about what can be recycled at each site and nearby trash bins. Finally, we
recommended that GNP’s website be updated to include more accessible sustainability
information and resources for those planning a trip to the park.
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8. Appendices
Appendix A - Waste and Recycling Audit Worksheet

Waste and Recycling Audit Worksheet

Objective:
e to determine composition and quantities of waste being generated
e to measure the effectiveness of existing waste management systems
e o collect baseline data for measuring the effectiveness of waste minimization strategies.

Audit Location:
Location:
Bin Breakdown:
e Type of Waste Collected:
e Bin Capacity:
e Location of Bins:
e How often are the bins emptied?:

What do we need to know before we begin?
1. When does the custodial staff take out recycling and trash?

2. Who'is the hauler2
3. What materials does the hauler collect?
4. Does the hauler allow materials to be placed in plastic liners and bags?

5. When do they remove the dumpsters?

Important:
e No documents can be read or removed from the sorting area.
e For the sake of accuracy, do not notify employee or visitors of the audit to ensure they do not
change their behaviors

Materials Needed:
e Thick Gloves (Gardening/Work Gloves)
Latex Gloves
Tarp/Plastic Covering
Folding Tables
Scales
Pencils/Pens
Audit Sheets
Phone with picture taking capabilities

Schedule of Tasks:
e Collect all bins
Transport to the sorting area
Collect/Record data
Clean Area
Return Bins

50



Waste Audit Procedures:

SAFETY FIRST!

Make sure to put on your PPE (gloves, goggles, face shield, coverall etc.) before beginning. Inspect
all items carefully before handling. Be especially careful not to handle broken glass or anything sharp.
If you see anything looking vaguely like a hypodermic syringe, stop sorting that bag and let your
supervisors know right away!

A NOTE ON PRIVACY....Discretely look away...
While it's likely that you may read what is written on papers tossed into the trash, we don't have the
authorized consent to read it. Please be respectful of someone else's information.

Wash Hands...
Make sure to wash your hands thoroughly with soap and hot water after you leave the waste audit
site for your health and safety.

BEFORE SORTING
1. Fill out all fields of the top portion of each form.
2. Each bin audited will have a label on it. Enter bin location and type on the form.
FOR RECYCLING BINS
1. Take picture of the inside of the bin.
2. Estimate volume occupied by materials.
3. Weigh the bin; record number. (NOTE: Record weight to the nearest tenth of a pound, for
example, 1.0 pound, 12.7 pounds, 102.9 pounds).
4. Dump contents of bin onto the table; weight the empty bin; subtract the weight of the empty
bin from the weight of the full bin to find out the weight of materials; record that number.
5. Sort the contents of the bag by corresponding categories; Take a picture
6. Place the items into the bucket. Take a picture of each item. Weigh the items on the scale
and log the weight, minus the weight of the bucket. If there are no items in a given category,
place a zero for that category weight.
7. Place the items in the corresponding recycling/trash bins.
FOR TRASH BINS
1. Take picture of the inside of the bin.
2. Estimate the volume of the bag.
3. Weigh the entire bag and record the total weight on the top of the form. (NOTE: Record
weight to the nearest tenth of a pound, for example, 1.0 pound, 12.7 pounds, 102.9 pounds).
4. Place bag on the sorting table. Untie bag or rip open if necessary. If any hazardous,
putrescent (i.e. smelly) or infectious waste is present, set bag aside, re-close, and tell the event
coordinator/staff that the bag is bad. *We do not audit bags from the bathroom:; just record
the total weight and volume.
Sort the contents of the bag by corresponding categories; take a picture
6. Place the items into the bucket. Take a picture of each item. Weigh the items on the scale
and log the weight, minus the weight of the bucket. If there are no items in a given category,
place a zero for that category weight.
7. Place the items in the corresponding recycling/trash bins.
AFTER SORTING
1. Clean up your area and ensure the surrounding floor is free of debris.
2. Place your gardening gloves in the bucket and throw the latex gloves away.
3. When finished, give the completed form to the designated volunteer.
4. Wash your hands thoroughly and checkout by the Check-in booth when you leave, thank
youll

o
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Waste Audit Form (print as many as needed)

Waste Audit Template

Study Area
Date
Floor/Building/Room #
Bin Location
Bin Type
Bin/Bag Weight (Ibs.)
Bin/Bag Volume (full
bag, 2, Ys)
Bucket Weight (Ibs.)

Data Collection Table for Bin Contents:
SEPARATION Weight % of SEPARATION Weight % of
CATEGORIES (Ibs.) Volume CATEGORIES (Ibs.) Volume
White Office Paper Compost Materials
Mixed Paper Food Packaging
Corrugated
Cardboard Hazardous Waste
Metal Cans Electronic Waste

Glass Bottles

Remaining Trash

Plastics

Other

Additional Notes:

Name of Collectors:
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Separation Categories:

WHITE OFFICE PAPER

OK- printed white office paper ONLY! (Color ink OK)

No- glossy paper, magazines, journals, colored paper, envelopes, newspaper, brochures, post-its,
food paper(cups or wrappers), personal hygiene material (napkins, tissues, paper towels) etc.

MIXED PAPER

OK- notebooks, notepads, backing to pads, glossy paper, magazines, journals, shoe/shirt boxes,
cereal boxes, chip/paper board, colored paper, envelopes, newspaper, file folders, old textbook,
brochures, post-its, etc.

NO- white office paper, cardboard, carbon paper, food paper, napkins, fissues etc.

CORRUGATED CARDBOARD
OK- cardboard with wavy material in it (ex. shipping boxes)
NO- shoe boxes, waxy material, cereal boxes, toilet paper rolls, pizza boxes, etc.

METAL CANS
OK- aluminum cans, tin cans, steel cans (labels OK)
NO- aluminum foil, take out containers, paint or stain cans, aerosol cans, etc.

GLASS BOTTLES
OK- all colors of glass
NO- mirrors, light bulbs, chemical containers, vases, broken glass.

PLASTICS
OK- #1-7 bottles and jugs (water, soda, milk jugs)
NO- film plastic, fransparencies, take out non-plastic containers.

COMPOST MATERIALS
OK- leaves, food, napkins, organics, wood, houseplants, potting soil, compostable cups.
NO- recyclables listed above.

FOOD PACKAGING

OK- beverage containers (paper, Styrofoam and plastic cups) pizza boxes, straws, aluminum foil,
condiments, plastic wrappers, frozen and fast food wrappings, plastic utensils, fo-go containers, food
packaging.

NO- recyclables.

HAZARDOUS WASTE

OK- paint, paint thinners, photography chemicals, thermometers, thermostats, drain cleaners, pool
chemicals, aerosol cans, pesticides, antifreeze, fertilizer, acids, gun powder, fireworks, etc.

NO- big appliances, regular batteries (go to trash).

ELECTRONIC WASTE

OK- rechargeable batteries, laptop/button batteries, computer monitors/parts, CPUs, TVs, printers,
scanners, stereos, radios, VCRs, DVDs, phones, pagers, power tools, small kitchen appliances
(microwaves, toaster oven), beauty appliances (hair dryer),

REMAINING TRASH
Any non-recyclables and non-compostables
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Appendix B — Web Analytics Data
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YELL 33%

!

2

2%

YOSE
24%

30%

GRTE 335

305

DEMA 319

GLAC

i

22%

0

7

40% o0% B0%
Bounce Rate (36)

Bounce Rate (Sustainability)

53%
YELL
.
53%
GRTE
T

GLAC

0% 205 40% 60% 205
Bounce Rate (%)

w2019

m 2018
100%

m 2019

m 2018
100%

58



Bounce Rate (Recycling)
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Exit Rate (Plan Your Visit)
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Exit Rate (Recycling)
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Unigue Users (Recycling)
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Unique Users vs. Total Page Views (Plan Your Visit)
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Visitation Rate vs. Page Views (2019)
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Sustainability Pages: Glacier Denali Grand Teton
Type of Data Best Park Data Compare to Glacier's
Users Yellowstone 1761 1285
Sessions Yellowstone 1089 626
Pageviews Yellowstone 2770 1798
Bounce Rate Grand Teton 52.76% 55.91%
Exit Rate Denali 36.93% 42.49%
Average Time Spent Denali 205.43s 193.89s

Clicks to Get to Page:

Glacier 2
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Recycling Pages: Glacier

Type of Data Best Park
Users Yellowstone
Sessions Yellowstone
Pageviews Yellowstone
Bounce Rate Grand Teton
Exit Rate Grand Teton
Average Time Spent Glacier

Clicks to Get to Page:

Glacier
Yellowstone
Grand Teton

Leave No Trace:

Type of Data
Users

Sessions

Pageviews

Bounce Rate

Exit Rate

Average Time Spent

Yellowstone Grand Teton
Compare to Glacier's

Data

?

593 190
407 171
813 243
63.64% 74.85%
51.66% 61.32%
217.49s
3
3
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Glacier's Data
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84.97%
45.87%
179.30s
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Zero Landfill Initiative:

Type of Data

Users

Sessions

Pageviews
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Exit Rate

Average Time Spent

Denali

Best Park
Yosemite
Yosemite
Yosemite
Grand Teton
Denali
Grand Teton

Grand Teton
Data
2396
1676
3047
62.01%
47.48%
248.79s

Clicks to Get to Page:

Denali
Grand Teton
Yosemite
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Appendix C — Visitor Survey
Link to the survey: http://wpi.qualtrics.com/jfe/form/SV eA97POuYFNbwDPL

Faculty Investigators: Professors Frederick Bianchi and Frederick Looft
Student Investigators: Victoria Carreiro, Will Kelly, Nathan Sarachick, Erin Venard

Contact Information: gr-TeamRecycling@wpi.edu

Title of Research Study: Glacier National Park Recycling and Sustainability

Sponsor: Glacier National Park

Intro: You are being asked fo participate in a survey. Before you agree, however, you must be fully informed about
the purpose of the study, the procedures to be followed, and any benefits, risks or discomfort that you may
experience as a result of your participation. This form presents information about the study so that you may make a

fully informed decision regarding your participation.
Purpose: The overall purpose of this study is to determine the current status of recycling in

Glacier National Park, and identify the areas in which recycling outreach can be developed to help

improve the park's ability to reduce, reuse, and recycle waste.
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Participation in this study should take approximately 10 minutes for the anonymous survey to be completed.

Further, you are free to terminate your participation in this research at any time, or to refuse to answer any questions
to which you don't want to respond. Your participation in this research is voluntary. Your refusal to participate will not
result in any penalty to you and you may decide to stop participating in the research at any time without penalty. The

project investigators retain the right to cancel or postpone the research procedures at any time they see fit.

This study poses minimal risk to you. Therefore, you are not likely to experience significant physical or emotional
discomfort. No one will be able to identify you or your answers, and no one will know whether or not you participated

in the study. Should the data be published, no individual information will be disclosed.

Data from this survey will be collected to help improve Glacier National Park's current recycling system.

Some aspects of the survey may contain some demographic questions. You are free to decline to answer any
guestions that you do not wish to answer for any reason. Your participation in this study is voluntary. By completing

this survey, you are voluntarily agreeing to participate. If you do not agree to participate, please close this page.

Flease understand that you do not give up any of your legal rights by participating in this research. For more
information about this research or about the rights of research participants contact the investigators mentioned at
the top of the page. In addition, you may contact the IRB Manager (Ruth McKeogh, Tel. 508 831-6699, Email:
irb@wpi.edu) and the Human Protection Administrator (Gabriel Johnson, Tel. 508-831-4989, Email:

gjchnson@wpi.edu).

What is your age?

(O Under 18

O 18-24

O 25-34

O 35-44

O 45-54

O 55-64

O 65+

(O Prefer Not to Answer
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What is the city/country you reside in? (optional)

Do you have children?

O Yes
O No

(O Prefer Not to Answer

"l recycle everything | can”
(O strongly agree
O Agree
O Somewhat agree
(O Neither agree nor disagree
(O Somewhat disagree
O Disagree
(O strongly disagree

Have you visited Glacier National Park before?

O Yes
O No

How many times have you visited Glacier National Park?
O 1
O 2
Os
O 4
O 5+
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How long in advance did you begin planning your trip(s)? (Select all that apply)
[0 1 Week
[0 2-4 Weeks
[0 1-3 Months
[0 3-6 Months
[ &-12 Months
[ 1 Year +

Where did you stay overnight? (Select all that apply)
O rv
[0 Hotel/Motel
[0 chalet
[0 campground
(O Backcountry
O other

Did you buy your tickets the day of or reserve them in advance?

[ Dpay of
[ In advance

Did you receive any pre-trip information before arriving at the park? Ex. Verification/Reminder
Email or Text

O Yes
O No

When you began planning your trip, did you utilize the Glacier National Park website?

O Yes
O No

If the participant answers yes, the following question is shown:
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When using the Glacier National Park website, have you spent any time on any of the
following pages:

Leave No Trace: hitps://www.nps.gov/glac/planyourvisit/leavenotrace.htm

Sustainability: hitps://iwww.nps.goviglac/getinvolved/sustainability.ntm

hitps:/fwww.glaciernationalparklodges.com/environment/sustainability-at-glacier-national-park/

Recycling: https://www.nps.goviglac/getinvolved/recycling.htm

O Yes
O No

If the participant answers yes, the following question is shown:

Did you find any of Glacier's sustainability pages useful?
O Yes, why?
O No, why?

If the participant answers no, the following question is shown:

Did you know that Glacier's sustainability pages existed?
O Yes
O No
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What kinds of recyclables did you bring into the park? (Select all that apply)

[ Plastic

[0 Aluminum

O steel

[] cardboard

O Paper

[ Glass

[ Other

Did you have any trouble finding trash receptacles or recycling bins in the park?

O Yes
O No

Did you have to ask questions about the locations of waste receptacles (trash or recycling)?

O Yes
O No

Were you able to properly dispose of waste?

QO Yes
O No
(O Sometimes

(O 1am not always sure what recycling is accepted

Was there information about recycling and sustainability available in the park?

O Yes
O No

O I'm not sure
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Do you have any suggestions to make the recycling process easier for visitors at Glacier
National Park? (optional)

We thank you for your time spent taking this survey.
Your response has been recorded.
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Appendix D — Staff Survey

Faculty Investigators: Professors Frederick Bianchi and Frederick Looft

Student Investigators: Victoria Carreiro, Will Kelly, Nathan Sarachick, Erin Veenard
Contact Information: gr-TeamRecycling@wpi.edu

Title of Research Study: Glacier National Park Recycling and Sustainability

Sponsor: Glacier National Park

Intro: You are being asked to participate in a survey. Before you agree, however, you must be fully informed about
the purpose of the study, the procedures to be followed, and any benefits, risks or discomfort that you may
experience as a result of your participation. This form presents information about the study so that you may make a

fully informed decision regarding your participation.

Purpose: The overall purpose of this study is to determine the current status of recycling in
Glacier National Park, and identify the areas in which recycling outreach can be developed to help
improve the park's ability to reduce, reuse, and recycle waste.
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Participation in this study should take approximately 10 minutes for the anonymous survey to be completed.

Further, you are free to terminate your participation in this research at any time, or to refuse to answer any questions
to which you don't want to respond. Your participation in this research is voluntary. Your refusal to participate will not
result in any penalty to you and you may decide to stop participating in the research at any time without penalty. The

project investigators retain the right to cancel or postpone the research procedures at any time they see fit.

This study poses minimal risk to you. Therefore, you are not likely to experience significant physical or emaotional
discomfort. No one will be able to identify you or your answers, and no one will know whether or not you participated

in the study. Should the data be published, no individual information will be disclosed.

Data from this survey will be collected to help improve Glacier National Park's current recycling system.

Some aspects of the survey may contain some demographic questions. You are free to decline to answer any
guestions that you do not wish to answer for any reason. Your participation in this study is voluniary. By completing

this survey, you are voluntarily agreeing to participate. If you do not agree to participate, please close this page.

Please understand that you do not give up any of your legal rights by participating in this research. For more
information about this research or about the rights of research participants contact the investigators mentioned at
the top of the page. In addition, you may contact the IRB Manager (Ruth McKeogh, Tel. 508 831-6699, Email:
irb@wpi.edu) and the Human Protection Administrator (Gabriel Johnson, Tel. 508-831-4989, Email:

gjchnson@wpi.edu).

Do you get asked questions by visitors regarding trash, recycling, and sustainability?

QO Yes
O No

How often are you asked questions by visitors regarding trash, recycling, and sustainability?
(O Rarely (1-2 per month)
O 1-2 times per week
(O Several times per week
O Once a day

(O Several times each day
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If you do get asked questions regarding these topics, is the information readily available in the
park? (Is the information they need posted somewhere within the park?)

O Yes
O Maybe
O No

What do you think the most important recycling information is for visitors to know when
visiting the park?

Do you think there needs to be better outreach to visitors regarding trash, recycling, and
sustainability?

QO Yes
O No

Do you have any suggestions/ideas to make information on trash, recycling and sustainability
easily available to visitors? (Optional)

We thank you for your time spent taking this survey.
Your response has been recorded.
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Appendix E — Reservation Confirmation Email

RECREATICON gov

Order Receipt

Hi Erin,

Thank you for choosing Recre 1 L G rves as the receipt for your order and lets
you know that you're a

This email is NOT your p permit, ticket, or entry document for your reservation. You'll recei
separat firmation email with important travel planning deta /e your p 2rmit

ticket, or entry information

Order Number: Order Date: Payment Type:
. C MASTERCARD Ending in

Order Details

Please review the order details below. You can view, modify, or cancel this re ation through the
A n of your account on Recreation.gov

We also encourage you to review the "Ri 1 Reservatior oV
understand the guidelines, fees, and timing for r rvation changes, cancellations, and refunds for

this reservation

Start Date: Oct 4, 2 Glacier National Park Subtotal: $20.00
Valid Throug t I dual Pass Quantity: 1 Pass(es)

Help & Support

Have a question — we're here to help! For information about your account, reservations, trip planner, and
more, the best place to start is our Help Center, If you need additional support, you can submit an email

chat with a representative, or find other contact options on our Contact Us page

RECRE/T N gov

You have received this email because you're a valued Recr
® 2020 f All Rights Reserved.
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Appendix F — Updated Waste Receptacle Signage

K

recycle acrss omericg

clear plastic
bottles only
empty; no caps @ P

wwwrecycle acr#ss americq.og

recycle acr#ss omericg

K

semi-transparent
plastic bottles
and jugs only
empty; no caps @ S

www.recycle acrass america.og

recycle acress america

www.recycle acress americQ.omg
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l )
e
corrugated

cardboard
dry and flattened

no food, no paperboard

recycle acress america.

wwwlecycle acress america.omg

recycle acrass america.

www.recycle acress americQ.omg
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Let’s recycle right!*
To prevent mistakes and contamination of the recycling:

if ou're not sure if somethin is reccloble or not,

please put it in the trash bin.

waw f@CYCle QCrass americQ.og
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