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Environmental Challenge 
…a student team competition 
 
 
September 29, 2014 
 
 
Undergraduate Students! 
 
We would like to invite you to participate in the sixth annual Environmental Challenge, which is being held in 
conjunction with the Conference on the Environment (COE). The COE, to be held on November 19, 2014 at the 
University of Minnesota Continuing Education and Conference Center (CECC) in St. Paul, Minnesota, is an annual 
conference jointly sponsored by two of the leading regional organizations of environmental professionals: 
 

Air & Waste Management Association (AWMA) – Upper Midwest Section1 
Central States Water Environment Association – Minnesota Section2 

 
The Environmental Challenge is an opportunity for students to: 
 

 Network with over 120 section members and exhibitors. 

 Work to solve a complex environmental problem that is typical of those facing environmental professionals 
today. 

 Earn a cash award (top 3 teams) for the best delivery of a problem solution. 
 
To participate, you should take the following steps: 
 
1) Review the attached Protocol which explains the procedures for participating in the Environmental Challenge. 

2) Review the attached Problem and begin formulating a written proposal, table-top presentation, and formal 
presentation. 

3) Email your team’s Intent to Participate to me at the email address below (include your school name and a 
contact name to receive Environmental Challenge updates) by October 10, 2014. 

 
It should be a great experience! 
 
If you have questions regarding the Environmental Challenge or the COE, please contact me at 952-832-2621 or 
ctaylor@barr.com. 

 
Chandler Taylor 
AWMA-UMS Education Committee 
c/o Barr Engineering Company 
4700 W. 77th Street 
Minneapolis, MN 55435 

Cash Award! 
1st   $1,300 
2nd   $800 
3rd   $500 
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Environmental Challenge 
…a student team competition 
 

2014 PROTOCOL 
 
General Description 
The Environmental Challenge is being sponsored by the Air & Waste Management Association 
– Upper Midwest Section (AWMA-UMS) and Central States Water Environment Association 
(CSWEA) – Minnesota Section, as part of their annual joint Conference on the Environment 
(COE).  The COE will be held on November 19, 2014 at the University of Minnesota Continuing 
Education and Conference Center (CECC) in St. Paul, Minnesota. 
 
The Environmental Challenge (EC) is an undergraduate student team competition to prepare and 
present an optimal solution to a complex “true-to-life” environmental problem. The problem 
presented will be of current value, representative of the location of the event, and require 
multidisciplinary approaches for success. The EC seeks not only technical and scientific 
analyses, but solutions that are presented in conjunction with the development of appropriate 
regulatory approaches and resolution of political and community issues. 
 
The goals of the EC are to: 
 

 Involve students in the annual Conference on the Environment 

 Provide experience in solving complex environmental situations in a fun and supportive 
atmosphere 

 Provide students an opportunity to display their talents 

 Offer students the chance to network with environmental professionals and to find 
internship and job opportunities 

 
The EC is designed to promote formation of student teams with the broadest feasible range of 
environmental disciplines including engineering, planning, policy, economics, and other 
sciences. Just as corporations and other organizations pull together teams from their staff to most 
effectively address any given project, so too should each student team by identifying and 
recruiting representatives from appropriate disciplines as needed to address the problem 
holistically. 
 
Teams must research the problem background, as well as the technical, social, economic, and 
political aspects of the situation. Teams must stay apprised of ongoing events related to the 
problem so they can adjust their solutions appropriately leading up to and during the COE. 
 
Although winning solutions to the problem must have sound engineering and technical bases, the 
solution does not require a full engineering design presentation. Similarly, the problem poses 
economic and political issues that will be addressed in a qualitative manner. Solutions are 
expected to provide reasonable resolutions applying basic engineering and scientific knowledge 
to research scenarios and critical questions. 
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Preparation of broad background knowledge of the challenge topic will be the key to a successful 
competition. At the COE, A&WMA and CSWEA conference attendees and professionals in the 
environmental field will be identified and available for students to approach with questions and 
to consult for opinions. Students should approach conference attendees and exhibitors to identify 
additional individuals with expertise that is germane to the EC problem. The conference offers a 
great networking opportunity and the EC problem provides an excellent topic for discussion and 
networking. The environmental professionals provide a key interaction for the EC participants by 
offering direct feedback on their solutions, asking questions to prepare the students for the 
project presentations, and enhancing the student networking experience at the COE. 
 
Award 
Team solutions are scored and the anticipated awards for the EC are as follows: 
 
1st Place: $1,300 
2nd Place: $800 
3rd Place: $500 
 
Eligibility 
The EC competition is open to all undergraduate students. 
 
Students must register in advance for AND attend the conference to participate in the 
competition. The conference cost is $25 for students. This conference fee includes lunch, access 
to conference sessions when teams are not participating in the EC activities, and a one-year 
student membership in either AWMA-UMS or CSWEA Minnesota Section. 
 
Student teams may not contain more than five members and are generally comprised of three to 
five individuals. 
 
Expectations for Proposed Problem Solutions 
Solid technical analysis, logic train, process, conceptualizations, and creativity are all important 
to the solution and the content of your presentation. Successful teams will offer a clear and 
concise presentation of their solution and the rationale behind the elements of the solution. Your 
team will need to make reasonable assumptions as part of the solution. The assumptions must 
pass the “straight-face” test. This is (almost) the real world! 
 
Challenge Elements 
Team deliverables will consist of the following three elements: 
 

1) Written solution submitted prior to the conference 
2) Table-top presentation at the conference 
3) Formal presentation at the conference 

 
Written solutions will be submitted prior to the COE. The table-top and formal presentation will 
be made at the conference. 
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Written Solution: 
Each team must submit, via email to Chandler Taylor at ctaylor@barr.com, a written solution by 
October 31, 2014. The solution should summarize the problem issues and the team’s approach to 
the problem. The solution must identify each team member by name and the role they will have 
in the presentation (e.g., “Sally Smith” is the Air Quality Engineer and will address air issues, 
“Jim Jones” is the Project Manager, “Dave Thomas” is the LCA Specialist. Include the 
disciplines that you think you need). The written solution shall not exceed five pages. 
 
Table-top Presentation: 
Each team must prepare and bring a table-top presentation of the solution to the COE. The goal 
of the table-top presentation is to give teams the opportunity to present their solution and receive 
feedback in an interactive manner with the conference participants. Conference participants will 
also be scoring the table-top presentations. 
 
EC TABLE-TOP GUIDELINES 

1. The entire team is asked to be present for the table-top presentation at the COE. 
2. Each EC team will be assigned one 8-foot folding table in the Environmental Challenge 

room. 
3. Your table-top materials should be prepared so that they may be arranged easily on the 

table. There is no prescribed format for the table-top materials, but they MUST include 
the title and the full team listing. 

4. Figures, graphs, and tables should be uncluttered and simple and arranged in the 
sequence in which you want them to be viewed. Text should be typed or prepared using a 
word-processing program printed on a laser printer or another type of quality printer. 
Materials may be presented on a laptop provided by the student team. Text and figures 
should be large enough to be read from a distance of six feet. Color may be used for 
emphasis. 

5. Team members should be prepared to brief conference participants as they visit the team 
table. The brief should summarize important assumptions and conclusions and clearly 
articulate proposed solutions to the challenge problem. A limited number of copies of the 
written solution should be available for distribution to interested individuals. 
Additionally, creativity is important in making your solution stand out. Hand-outs and 
other exhibits may be used to further advertise your table-top presentation. 

6. Table-top setup will follow an 8:30 a.m. orientation meeting at the conference. Judging 
will take place after the orientation, from approximately 9:00 - 11:00 a.m. EC participants 
must be available to interact with the judges during the entire table-top judging period. 

 
Formal Presentation: 
Teams will provide a formal presentation of their problem solution in the afternoon to a panel of 
judges who are environmental professionals. The presentation should incorporate information 
that may have been gained during the table-top interaction. Presentation order will be chosen 
randomly. 
 
A computer and projector will be provided for the presentation (with Microsoft PowerPoint). 
Please bring your presentation on a data stick or disk to be transferred to the computer. Plan for 
no more than a 15-minute presentation followed by five minutes of questions and answers. 
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Presentations will be judged by a panel identified prior to the COE – the panel will meet at COE 
to determine top solutions. 
 
Scoring and Awards 
The winning team presentation will be strong in approach, logic, clarity, application, and 
creativity. Combined scores from the written solution, table-top presentation, and formal 
presentation will be used to determine the winning teams. 
 
The top three teams will be announced at an Awards Ceremony at the end of the conference. 
 
EC Timeline Summary 
EC teams are required to attend an EC orientation meeting at 8:30 a.m. the day of the conference. 
This meeting will be held to review the EC problem and procedures, introduce judges, and 
answer general EC presentation questions. Check in at the Student Welcome Booth for room 
information. 
 
Milestone Date/Time 
Teams Provide Intent to Participate October 10, 2013 
Written Proposals Due by E-mail to Chandler Taylor October 31, 2014 
EC Orientation Meeting at the COE November 19, 2014 – 8:30 a.m. 
EC Table-Top Presentation Setup at the COE Before and After the Orientation 

Meeting 
EC Table-Top Presentation/Interaction at the COE November 19, 2014 – 9:00-11:00 a.m. 
EC Formal Presentations at the COE November 19, 2014 – 1:00-3:00 
EC Awards Ceremony at the COE November 19, 2014 – 4:15 
*Schedule is subject to changes to accommodate number of teams participating. 
 
Questions should be directed to: Chandler Taylor ctaylor@barr.com  952-832-2621 
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2014 PROBLEM 
Purpose 
The Student Environmental Challenge sponsored by the Upper Midwest Section of the Air & 
Waste Management Association and Central States Water Environment Association gives 
students who are interested in a career in environmental engineering and science a ‘real-world’ 
and a ‘local’ experience in environmental problem solving.  To that end, we hope to give you a 
glimpse of a real-world issue in need of creative solutions.  We want to hear about the issues 
involved, how you interpret the problem, how you arrived at your conclusions, and how well you 
can communicate your thoughts. 
 
You will have the opportunity to present your problem solution to a panel of environmental 
professionals.  We want you to have fun! This exercise provides a broad opportunity for 
participation and gets the professionals of tomorrow to interact with the professionals of today. 
 
Problem Description 
Minnesota-based Suds Industrial Laundry 
Company (Suds) supplies a variety of 
automobile service and maintenance shops with 
re-usable clean, dry industrial towels (ITs) for 
use in their operations. Suds delivers clean, dry 
ITs to its customers, and at the same time 
collects soiled ITs used by customers. The soiled 
ITs are taken back to be laundered in Suds’ 
facilities. The soiled ITs have a variety of 
solvents, grease, metal shavings, paint, cutting, 
lubricating, or cooling oils on them, depending 
on how they are used by the customer. Suds 
operates two Minnesota facilities. They each 
serve about 100 IT clients located an average of 
100 miles from their respective plants. Total IT 
throughput at both plants is approximately 
5,000,000 towels per year. 
 
Soiled ITs are refurbished in Suds’ facilities using industrial-sized electric washers and natural 
gas-fired dryers that operate similarly to typical home washers and dryers. They are washed with 
hot water and non-volatile organic compound (non-VOC) containing wash chemicals, and are 
tumble dried at approximately 170 degrees Fahrenheit. Soil (solvent, oil, metal, etc.) contained 
on the towel is partitioned partly to the dirty wash water and partly to air due to the high 
temperatures in the wash water and dryer air. Particulate emissions are also generated in the 
dryer due to the air flow and abrasion resulting from the tumbling action of the dryer. Some of 
the particulate from the dryer is collected on an integral lint filter, some is emitted through a vent 
stack. Typical emission factors resulting from the processing of ITs at a plant are as follows: 

Clean, dry ITs 
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Pollutant 

Emission Factor 
(lb emitted/lb IT processed) 

Volatile organic compounds 0.010 
Hazardous air pollutants 0.003 
Total Particulate Matter 0.001 

 
Dirty wash water is typically treated within the plant to remove oil and grease, and then 
discharged to a local publicly owned treatment works (POTW). 

 
Suds is contemplating the replacement of 
re-usable ITs with disposable ITs. (They 
would continue to launder other less 
contaminated textiles like uniforms and 
linens.) Rather than returning ITs to the 
plant for laundering, Suds would collect 
used towels and consolidate them for 
disposal. In order to evaluate the broad 
impacts of such a change, Suds is hiring 
you, a consultant, to conduct a Life-Cycle 
Assessment (LCA) of re-usable versus 
disposable ITs. 
 

LCA is defined by the U.S. Environmental Protection Agency (USEPA) as: 
 
“…a technique to assess the environmental aspects and potential impacts associated with a 
product, process, or service, by: 
 
 Compiling an inventory of relevant energy and material inputs and environmental releases 
 Evaluating the potential environmental impacts associated with identified inputs and releases 
 Interpreting the results to help you make a more informed decision” 
(http://www.epa.gov/nrmrl/std/lca/lca.html#define – see this link for more information on LCA) 
 
Your Scope of Work 
Suds would like your consultant team to conduct a Phase 1 LCA to compare re-usable ITs with 
disposable ITs. We are calling it Phase 1 because we expect the full LCA to be an iterative 
process. We have provided some basic information, but we know that as your team defines and 
conducts your LCA, you will identify additional data needs. Phase 1 should focus on goal 
definition and scoping, but should include the inventory analysis, impact assessment and 
interpretation. Where there are data gaps not addressed by this problem statement, you should 
research the information or make well-supported assumptions. Your analysis should address the 
uncertainty around those assumptions, the potential impact of that uncertainty, and 
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recommendations for removing that uncertainty. We would like your determination about which 
alternative has the most impacts based on Phase I, but we would also like you to present an 
approach to a Phase 2 scope of work for a more definitive determination. 
 
Some key parameters to consider: 
 

 A re-usable IT can be used and laundered 10-12 times 
 A soiled IT weighs approximately 1.5 times a clean, dry IT 
 Approximately 2 gallons of wastewater are generated per pound of IT laundered 
 Typical wash chemistry includes sodium hydroxide, various alcohols and glycol 

compounds, and silicates 
 A typical dryer that processes 2,000 pounds of ITs per hour would have a natural gas 

burner with a heat input capacity of 2.5 million British thermal units per hour (2.5 
MMBtu/hr) 

 A washer and dryer combined use approximately 0.1 kWh per pound of IT processed 
 
Much of the other data needed to fully evaluate the options is to be assumed or researched.  
Good sources of data and information are: 
 

 AP-42, Fifth Edition, Compilation of Air Pollutant Emission Factors, Volume 1: 
Stationary Point and Area Sources 
http://www.epa.gov/ttn/chief/ap42/index.html 

 American Center for Life Cycle Assessment www.lcacenter.org  
 www.openlca.org is a free, LCA and footprint software 
 www.sustainableminds.com provides online LCA software with databases and free trials 
 PE International offers free educational LCA software licenses 

www.gabi-software.com/software/gabi-education 
 Tool for the Reduction and Assessment of Chemical and Other Environmental Impacts 

(TRACI) Impact Categories www.epa.gov/nrmrl/std/traci/traci.html 
 
 

Thanks for participating.  Good luck – we await your proposal with great anticipation! 
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