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Introduction
The Portland State University (PSU) Solid Waste Reduction and Recycling capstone class
worked in conjunction with the Rose Garden Arena towards its goal of zero waste operations
during the fall 2010 semester. This is the first facility of its kind seeking to practice this level of
environmental responsibility. Its successes and failures have the potential to impact other venues
hosting the National Basketball Association (NBA) games, as well as other large entertainment
and hospitality facilities. The possible outcomes from the capstone class’ partnership with the
Rose Garden Arena made for a very exciting project.
This report will outline the relationship between Portland State University and the Rose Garden
Arena by detailing the current systems and conditions in place at the arena. Many different
activities were undertaken by the capstone team to assess the efficacy of the current systems.
These activities included identification of waste management system weaknesses, data collection
of waste disposal behavior, and piloting suggested improvements.
Section I - Background
Portland State University has four goals for the Senior Capstone Program. They include an
inquiry with critical thinking, communication, diversity of human experience, and ethics and
social responsibility. The partnership between PSU and the Rose Garden supplied experiences
and interactions that helped fifteen students from different backgrounds and majors achieve these
goals. contributed to the diversity of this course. The Rose Garden has a unique opportunity to
control their waste stream because Ovations, the facility’s food and beverage services, works
closely with the facility management to regulate the products being coming in and out of the
building. This has allowed Ovations to make sure everything not sold by private vendors is either
compostable or recyclable. And there is an effort to eventually include all private vendors in this
initiative. In addition to the capstone goals of PSU, the main goal was to improve recycling and
composting by guests in the largest public areas during Portland Trailblazers basketball games.
The Rose Garden aims to be a leader in the Sports and Entertainment industry, including a goal to
become a zero waste facility. Their sustainable actions have already started creating buzz among
other facilities regionally and nationally. The role of the capstone class was to attend eight
Trailblazer games and make observations about the current systems and conditions in the Rose
Garden. There were many different activities implemented including interactions with guest and
staff. Based on these observations and interactions, the class mapped out numerous improvements
and system changes.
Section II - Current System and Conditions
In early 2010, the Rose Garden Arena was awarded Leadership in Energy & Environmental
Design (LEED) Gold certification. It was the first sports venue to achieve this recognition in the
United States. The Rose Garden received this certification after making waste management,
alternative transportation, energy and water conservation improvements. Specifically, waste
management is a very active focus for the Rose Garden to becoming a zero solid waste facility.

As part of this effort, the arena has introduced public composting as of spring 2010. In order for
the composting system to be most effective within the facility, nearly all the service ware has
been switched to compostable materials. These items include plates, cups, boats, bags, trays, and
cutlery.
The Rose Garden has a high concentration of food and beverage consumption and disposal in
three main areas, which are the 100, 200, and 300 levels. Among these levels there are
concessions, specialty food stands, and sit-down restaurants and food buffets. The capstone class
decided to focus on these areas because they provided the most opportunities for making
observations and data collection.
In all public areas, with the exception of sit-down restaurants, all waste is disposed into a four
part combined waste container. The containers are segmented into “Compost” for food and
compostable items, “Glass”, “Co-mingled” for mixed recyclables, and “Landfill” for everything
else. It is worth noting the majority of containers have two compost segments instead of one
compost and one glass as pictured below. Above each segment there is a label and clipart picture
representing the type of waste as a visual aid for guests. These containers became the starting
focal point for the capstone class to look deeper into the arena’s waste management trends.

Four Part Waste Disposal Container.
Section III - Overview of Capstone Activities
Observing Existing Systems and Operations
The capstone class took an investigatory approach to discover what main areas the Rose Garden
Arena could focus on to become a zero waste facility. Current systems were analyzed to
determine how they can be enhanced by communicating information to visitors and concessions
at events i.e. guest education, literature, and survey. The first two games involved interaction with
Rose Garden guests and staff, educating about the many compostable materials specifically made
for the facility. Feedback was received from many of the guests regarding the signs on the four
part waste disposal containers and how they could potentially better communicate the proper
disposal. Many of the guests even provided specific concerns, suggestions, and comments that

could improve the disposal system. Effective communication at the point of disposal became a
challenge, due to the guests having preconceived ideas of what was the proper bin was for their
item. Improving communication and education about the arena’s compost program is highly
important and would be more effective to implement at an earlier stage with the guest. For
example, the capstone class discovered point-of-disposal interfacing was successful by
positioning recycling ambassadors conveniently near bins to help guests with their disposal
options. Each ambassador was identifiable by a green Portland State University Recycling
Ambassador t-shirt. These efforts started visually establishing model behavior, setting norms, and
identifying the Rose Garden’s interest with regard to waste management. Unfortunately, there
were not enough recycling ambassadors to accommodate the multitude of disposal containers
located thoroughly around the arena.
After the first two games, it became apparent that a point-of-disposal strategy would not be the
only solution. Therefore, it was necessary to find out the current accuracy of disposal from the
guests and employees. A strategy was then developed for observing waste and recycling habits,
and how they affect the stream flows at basketball games. Data was collected about the waste and
recycling streams through container monitoring. The capstone class collected data about guest
and employee disposal accuracy with the current signage in place, and then compared it later with
more data collected with new signage that was created by the class.

Identifying possible specific new activities and system changes
Our team identified multiple attributes and physical qualities that must be present in order for a
waste disposal system to be considered efficient. These attributes include actual existence,
visibility and proper signage. When putting a system in place, it is imperative to pair trash
containers with recycling containers. There should be no stand-alone trash bins because it opens
the door for recyclable materials to be thrown away. Also, the system must be visible and easily
accessible to the public. A poorly placed system will not be used appropriately. Finally, in
addition to having a good location, it is also important to have clear and readable signage. The
signage must distinguish what is compostable (if available), recyclable, trash, and where they
materials should go. This requires clear and simple labeling for the disposable containers.
Piloting suggested improvements where possible
Through our data collection and observation at the facility, we further identified activities that
would fit in well with the current atmosphere of the Rose Garden. This information gave us ideas
for suggested improvements, several of which were tested.
Section IV - Data Collected, Suggested and Piloted Improvements
Data Collected
In order to get an idea of visitor behavior at points of disposal, data collection about waste
disposal behavior and usage accuracy of the Rose Garden Arena’s four-part combined waste
containers was needed. Observers who were stationed near the public waste containers and
recorded information about disposal accuracy of guests and employees collected this data. The
observers noted what kind items were placed in what kind of disposable compartment. The
findings of these observers were recorded on data sheets designed for the purpose of easy
transference to a Microsoft Excel spreadsheet statistical analysis (see Appendix X). The recorded
data includes: time of disposal (expressed in game quarters as well as standard time), section

number of the entrance nearest the waste container, signage being observed, and the types of
materials disposed of in each of the different compartments. Based on these data fields, overall
accuracy was filled in as a binary number into the spreadsheet in order to generate graphs that
measure different sets of criteria.
Data about the waste disposal behavior of visitors was collected on five occasions at the Rose
Garden. Data from the first two events (11/4/2010 and 11/6/2010) provided a baseline for data
comparison of the subsequent events. During first two games, the class observed how guests
interpret the current signage and tried to remain out of sight. Prior to these games, observers had
conducted disposal point intercepts to provide information about the Rose Garden’s composting
program and help visitors correctly dispose of their waste. For the purpose of data collection,
however, the class dressed more inconspicuously this time so to not interfere with the decisions of
the guests’ disposal. Regardless, it is worth noting that there were still some visitors that noticed
the presence of the recycling ambassadors and offered feedback. Rose Garden employees also
offered feedback about the container signage throughout the five games.
One consistent feedback offered by both groups was that the signage at the disposal points could
be clearer clear in terms of what objects belonged in what compartments. They also cited the
visual and tactile similarity between the compostable service ware found at the Rose Garden with
the plastic varieties found in other venues, which was a great point of confusion. Part of the
signage confusion is due to the lack of labeling or imprints on many of the Rose Garden’s
compostable materials, which have been specially designed for the facility.

Capstone student records information about guest disposal on data sheet.
Two new types of combined waste container signage were piloted during subsequent events, and
their efficacy was measured by the results to the initial baseline data. The first version of the new
signage was piloted only once at the 11/9/2010 game. The second version was piloted twice at the
11/18/2010 and 11/20/2010 games.

Data analysis was later performed to understand the accuracy of disposal habits of visitors, and
some days Rose Garden employees who were determined important to observe as well. The
results of this analysis are the overall measures of accuracies pertaining to disposals of all visitors
and employees observed. As with all data collection, there is the potential for minor errors in the
class’ data, which may have occurred during observation and data collection, as well as data
entry. Below are the summaries of each game’s observations and results:

November 4th, 2010
The overall error rate among guests on Thursday, November 4th was 51%. Of these errors, the
largest categories were compost disposed of in the landfill compartment (representing 62% of
errors), and compost disposed of in the recycling compartment (representing 14% of errors). It
was also observed that 10% of the erroneous disposals had at least part of the compostable
materials correctly placed in the composting compartment, but had other issues.
The team also measured the error rate for employees in the break rooms. The overall error rate in
these areas was 27%, with the largest share of these errors (87%) represented by compostable
materials placed in the landfill compartment. Of erroneous disposals, it was observed that 32% of
these were made by employees in food service uniforms, and 21% were made by employees in
guest services uniforms.
November 6th, 2010
The overall error rate among guests on Saturday, November 6th was 53%. Of these errors, the
largest categories were compostable materials disposed of in the landfill compartment
(representing 75% of errors), and compostable materials disposed of in the recycling
compartment (representing 16% of errors). It was also observed that 8% of the erroneous
disposals had at least part of the compostable materials correctly placed in the composting
compartment, but had other issues.
The overall error rate in employee break room areas was 41%, with most of these errors (77%)
represented by compostable materials placed in the landfill compartment. Of erroneous disposals,
it was observed that 53% of these were made by employees in food service uniforms.
November 9th, 2010
On Tuesday, November 9th, the first prototype developed for the combined waste container was
piloted, including only new compost signage.
The overall error rate among guests on November 9th was 43%. Of these errors, the largest
categories were compostable materials disposed of in the landfill compartment (representing 71%
of errors), and compostable materials disposed of in the recycling compartment (representing
17% of errors). It was also observed that 10% of the erroneous disposals had at least part of the
compostable materials correctly placed in the composting compartment.
The overall error rate in employee break room areas was 33%, with most of these errors (74%)
represented by compostable materials placed in the landfill compartment.

Version 1 signage design for composting compartment.
November 18th, 2010
On Thursday, November 18th, a second prototype developed for the combined waste container
was piloted, including new compost, recycling and trash signage. Waste disposal patterns at
combined waste containers equipped with both standard and prototype signage were observed.
For the containers equipped with standard signage, the overall error rate among guests was 47%.
Errors in which compostable materials were placed in the landfill container represented 64% of
erroneous disposals.
For the containers equipped with the second prototype design signage, the overall error rate
among guests was 29%. Errors in which compostable materials were placed in the landfill
container represented 37% of erroneous disposals.

Version 2 signage being piloted on a combined waste container.
November 20th, 2010
On Saturday, November 20th, the second prototype signage design was tested again. Waste
disposal patterns at combined waste containers equipped with both standard and prototype
signage were observed.

For the containers equipped with standard signage, the overall error rate among guests was 47%.
Errors in which compostable materials were placed in the landfill container represented 57% of
erroneous disposals.
For the containers equipped with the second prototype design signage, the overall error rate
among guests was 32%. Errors in which compostable materials were placed in the landfill
container represented 31% of erroneous disposals.
Suggested Improvements
We came up with a variety of approaches to improve the usage of the Rose Garden Arena’s waste
management system, with a main focus on the combined public waste containers. These
improvements were derived from the capstone class’ experience at the Rose Garden, the PSU
summer capstone class’ observations of public waste systems, research about guest outreach and
marketing of recycling and composting programs, and the class’ brainstorming sessions. The
possible improvement measures are divided into the four following categories:
•
•
•
•

Active Guest Outreach
Passive Guest Outreach
Employee Education
Research and Monitoring

Active Guest Outreach activities require the assistance of Rose Garden staff during events. They
aim to get the audience’s attention and/or participation by prompting them to correctly make use
of the Rose Garden’s four part waste containers.
These techniques have a few advantages. Firstly, they are high visibility. Some engage visitors
directly, and may also involve a giveaway item of some sort, which creates a sense of obligation
in the participants/recipients that can increase the effectiveness of the message. On the other
hand, active visitor outreach requires additional staff where other methods may not. They also
require a receptive audience, which may or may not be there depending on the collective mood
during a particular event. They can also contribute to the sensory overload of large events,
creating aggravation rather than enthusiasm, or ending up tuned out entirely.
Active guest outreach possibilities include:
•
•
•
•
•
•

Half-time Compost Educational Skit
Compost Educational Cheers
Introduction of New Face Painting Stencils
Material Sorting Games
Compost Stickers
Point of Disposal Intercepts

Passive Guest Outreach activities do not require staffing during events and do not rely on guest
engagement. They are designed to raise awareness about the Rose Garden’s solid waste
management programs, in order to help visitors correctly use the four part waste containers. One
deficiency that was repeatedly brought up by visitors during disposable was that while most
materials found in the Rose Garden are compostable, this is not well advertised. And the
exceptions are poorly documented, if at all. Because of this, many of the passive guest outreach

approaches are centered on communicating which materials are considered compostable,
recyclable and trash at the facility.
These techniques have the advantage of being relatively cheap to implement and requiring little in
the way of additional staff resources. They are also easy to spread throughout the venue (once
created and implemented) and deliver a consistent message. Possible disadvantages of these
approaches include the less adaptable nature of printed media and video due to production and
design requirements, and the cost of deployment. A more general message could be used to get
around this but that runs the risk of being too vague to be useful, or not relatable by visitors to
what they encounter in the venue.
Passive guest outreach possibilities include:
•
•
•
•
•

Improved Container Signage
Video Messaging
Compost Table Toppers
Point of Sale Composting Advertising
Composting Program Information on Tickets and Literature

The third set is changes to internal policies and procedures in the Rose Garden. These are more
varied in nature than the guest outreach techniques and each has its own advantages and
disadvantages.
Internal policy and procedure change possibilities include:
•

•
•
•

Improved Employee Education
o Pre-Game Meeting Education & Drop-In Visits
o Training Video
Changes to Material Purchasing
Disposal Point Improvements
Research and Monitoring
o Central Collection Area Assessment
o Disposal Rate Success Update
o Landfill- Bound Waste Audit

Each of the internal policy and procedure changes suggested is a response to observed
deficiencies in the composting program at the Rose Garden. The need for improved employee
education about the composting system is evident both from the disposal behavior data collected
in the employee break rooms and the number of questions received by the capstone class from
employees. Employee Education activities take advantage of opportunities to educate the staff
about the Rose Garden’s solid waste management programs. They allow the employees to raise
their awareness about recycling and composting operations in public and back-of-the-house areas,
so they can better instruct and use the system themselves.
A need for changes to material purchasing practices is also pressing, given the number of
materials still in use that are not compostable or recyclable. Urgency for change in this area is
supported by the fact that many of the non-compostable or non-recyclable materials are visually
similar to those that are compostable or recyclable, leading to two undesirable outcomes. These
items either make it into the composting or recycling stream as contaminants, or the compostable
and recyclable materials they resemble are discarded along with them into the landfill container.

Another need is improving conditions at the point of disposal. In the course of making
observations about visitor disposal habits, we noticed that in many parts of the Rose Garden old
waste containers are still in use along with the new combined waste containers. These older
containers have different markings and signage, and often lack the option for recycling or
compost disposal. In some areas, we also saw oversaturation of new combined waste containers,
with many of them placed in such a way that visitors would not see their markings as they
approached the containers. This contributed heavily to the error rates in disposal in those affected
areas.
Finally, research and monitoring are important in identifying strengths and weaknesses in the
current solid waste management programs. Especially with newly implemented activities, these
pieces will be significant for measuring the effectiveness of the facility’s efforts.
Improvements Piloted
Three different approaches to improving visitor accuracy in using the composting program at the
Rose Quarter were piloted. Disposal point intercepts were rolled out first, with the goal of
educating guests about the program, and doing an informal preliminary assessment of how
accurately the composting facilities were being used. Next, two different improved signage
designs were piloted on select combined waste containers.
While data was not collected during the disposal point intercepts, large amounts of waste were
prevented from being thrown into the wrong containers at which ambassadors were posted. It
became obvious that there where team members were not posted, large quantities of compostable
materials were being disposed of inappropriately, and significant contamination was being
introduced into the compost and recycling streams. Based on the observations of the team, and
feedback from visitors during disposal point intercepts, it was decided that better signage would
have a large impact on waste disposal behavior in the facility.
The first version of the improved signage was introduced in the Rose Garden on November 9th,
2010. It incorporated photos of the products similar to the ones used in the facility, as well as text
prompts for the material types appropriate to each compartment. Small improvements in visitor
disposal accuracy at the combined waste containers equipped with the new signage were
observed. However, observers received a large amount of feedback from guests indicating that
there was still considerable room for improvement in the images used, and that the language on
the signs still need clarification.
The second version of the improved signage was piloted on November 18th and 20th, 2010. It
made use of more abstracted images of items that are considered recyclable, compostable or trash
in the facility. Also more general categories of items were used rather than trying to incorporate
detailed terms. The signs were designed with a simplified color scheme compared to the previous
iteration, with an arrow indicating which hole to put those items. Significant improvements in
disposal patterns were observed with this version of the signage. Even in cases where errors were
recorded, far fewer of them were the result of erroneous disposal of compostable materials.

