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Environmental Challenge 
…a student team competition 
 
 
September 17, 2013 
 
 
Undergraduate Students! 
 
We would like to invite you to participate in the fifth annual Environmental Challenge, which is being held in 
conjunction with the Conference on the Environment (COE). The COE, to be held on November 12, 2013 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 3, 2013. 

 
Please encourage your students to participate. It should be a great experience! 
 
If you or your students 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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2013 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   
The (imaginary) Green River Public Utilities Commission (PUC) is located in a southern region 
of the state bordered by farm fields and a major river.  The PUC owns and operates the water and 
wastewater treatment facilities, electrical power plant, municipal solid waste landfill, and park 
system, which includes two major 18-hole golf courses.  The PUC has a service population of 
150,000 people along with some small commercial and industrial entities.  There is a beverage 
company that contributes pretreated wastewater (as a Significant Industrial User (SIU)) that 
contributes to the elevated influent total phosphorus concentration.  The Green River PUC has 
been serving the major regional city of Green River and surrounding towns for over 50 years.  
 
The water system consists of wells, treatment, storage, and distribution of potable water to 
residential, commercial, and industrial customers in your city.   
 
The wastewater system consists of the collection, treatment, and disposal of treated wastewater 
to the Snake River and the current permit includes a new compliance schedule whereby the 
existing secondary (conventional activated sludge including biological nutrient removal and 
backup chemical addition) wastewater treatment system needs to be upgraded to meet lower 
phosphorus limits. The wastewater treatment facility (WWTF) includes 6 buildings; a control 
building (office and lab), the preliminary treatment building, a blower building, the sludge 
pumping building (RAS, WAS, internal recycle), the digester complex building, and the 
chemical building.  All the buildings currently use natural gas for space heating needs. 
 
The landfill is located approximately 3.5 miles away from the wastewater treatment facility and 
has reached half of its useful life with 25 years of anticipated storage capacity remaining.   
 
One of the major golf courses is located 2 miles south of the wastewater facility and the other is 
7 miles north.  Several other parks are located within a 3 miles radius of the wastewater facility 
and range from small neighborhood parks to large multi-use parks.  The electrical power plant is 
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approximately 5 miles from the wastewater facility and currently uses water from the Snake 
River for cooling water. 
 
 
The PUC has 5 new commissioners that are looking to reinvent the PUC as a national leader 
in resource recovery initiatives by reviewing and improving operations at its wastewater 
treatment facility.  The PUC has the following 3 major N.E.W. goals 
 
Goal No.1: (N)utrient Recovery 
With the surrounding farm fields and a major fertilizer company nearby, the PUC would like 
phosphorus and nitrogen recovery options to be evaluated and a plan to be developed.  A pilot 
test was recently completed and it showed that phosphorus recovery (sidestream struvite 
precipitation) from the wastewater can provide a product that can be sold to the fertilizer 
company.    The PUC would also like to know if the existing biosolids treatment system can be 
improved to cost effectively provide a Class A product that can be sold or distributed in more 
ways like being sold at garden centers and home improvement stores.  Until this point Class B 
biosolids (aka sludge) generated at the wastewater treatment facility has been seasonally land 
applied on surrounding farm fields. 
 
Goal No. 2: (E)nergy Recovery 
The wastewater facility includes an existing two-stage anaerobic digester system with 4 primary 
digesters and 2 secondary digesters along with 4 sludge storage tanks.  Currently biogas from the 
digesters has been used to run boilers to supplement and maintain the heat and temperature only 
in the digesters, any excess biogas from the digesters has been flared.  The PUC would like to 
find out what other opportunities exist to use biogas in other ways (combined heat and power 
(CHP) options) at the wastewater treatment facility or to even increase biogas production by 
accepting other additional feedstock material for co-digestion.  Additionally, a review of possibly 
using the biogas (methane) generated from the PUC landfill with the biogas from wastewater 
digesters or conversely sending biogas from the wastewater facility to the landfill for use could 
be considered.  Other energy recovery options are welcome for consideration including but not 
limited to the option of thermal recovery from the effluent water. 
 
Goal No. 3: (W)astewater Recovery 
The MPCA recently issued a new NPDES permit for the Green River PUC wastewater treatment 
facility that includes much lower phosphorus limits as part of a compliance schedule.  With the 
new effluent total phosphorus limit of 0.5 mg/L that needs to be met within 5 years, the PUC is 
looking at a new tertiary treatment process to treat the wastewater to water-reuse standards.  The 
PUC would like recommendations related to what tertiary treatment process should be added to 
the wastewater treatment facility and where and how much treated wastewater can be reused 
within the PUC (parks, golf course, power plant, etc) and elsewhere in the community and area. 
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The Problem:  
The Green River PUC is looking for a consultant team to propose a comprehensive solution to 
meet the PUC’s three major N.E.W. goals.  One or more options should be reviewed and 
recommended for each goal.  As a consultant team of energetic engineers, prepare a solution that 
complies with state and national standards, and also presents progressive, cost-effective options 
and alternatives.   
 
 
Some key parameters in the evaluation of solutions are listed below; 
 

 PUC Service Population (population equivalent -PE)  150,000 
 Estimated Future Growth Rate     1% per year 
 Current Wastewater Average Wet Weather Flow (AWWF)  15 million gallons per 

day (MGD) 
 Wastewater phosphorus concentration (influent)   8.5 mg/l 
 New effluent phosphorus concentration requirement   0.5 mg/l (new permit) 
 Anaerobic Sludge Production (primary plus waste activated sludge) 0.12lb/PE/day 
 Landfill gas production       720,000 cf/day  

 
 
Much of the other data needed to fully evaluate the options is to be assumed.  Good sources of 
data and information are: 
 

 Wastewater Treatment and Disposal, Metcalf & Eddy, McGraw-hill 
 MPCA – Municipal Wastewater Reuse, March 2010 

http://www.pca.state.mn.us/index.php/view-document.html?gid=13496 
 Combined Heat and Power Partnership – US EPA webpage 

http://www.epa.gov/chp/markets/wastewater.html 
 Biogas Data webpage 

http://www.biogasdata.org/reports 
 WEF Biosolids Knowledge Center 

http://www.wef.org/AWK/pages_cs.aspx?id=1062 
 WateReuse Association webpage – Technical Resources 

http://www.watereuse.org/information-resources/reuse/resources 
 Municipal Nutrient Removal Technologies, Reference Document Vol. 1 &2 

EPA 832-R-08-006, September 2008 
(Electronic copies of this document and other EPA documents can be downloaded from 
EPA’s Office of Wastewater Management web site at: www.epa.gov/owm) 

 USEPA Guidelines for Water Reuse 
EPA 625-R-04-108, September 2004 
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 Biological Nutrient Removal Processes and Costs, 15pages,  
EPA 823-R-07-002, June 2007 

 Nutrient Control Design Manual, State of Technology Review Report,  
EPA 600-R-09-012, January 2009  

 CSWEA website, Proceedings and published papers webpage http://cswea.org/papers/ 
and http://cswea.org/papers/86_annual_meeting/ (hint refer to sessions 2,5,9, and 11) 

 Ostara (http://www.ostara.com/)  
 MultiForm Harvest (http://www.multiformharvest.com/)  

 
 
A thoroughly considered project should address: 
 

1. The costs of options (capital and operating costs) 
2. Public perception of and potential opposition to certain options 
3. The long-term issues/benefits of options, if different from immediate issues/benefits 
4. Political issues 
5. The benefit of promoting Green River PUC as a “National Leader in Resource Recovery” 

with a concern for the environment 
6. Long-term energy issues of options 

 
Present your recommended plan to meet the major goals simultaneously, including descriptions 
of relative advantages and disadvantages compared to other options considered.  Just as 
important as the economic analysis will be the analysis of the non-cost issues (e.g., public 
perception, political). 
 
Please clearly state your assumptions and/or show your assumptions with tables, figures, and 
illustrations.  For example, prepare a map of your city showing locations, sizes, and other key 
features of your analysis, assumed distances, etc. 
 
Thanks for participating.  Good luck – we await your proposal with great anticipation! 
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2013 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 12, 2013 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 22, 2013. 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 lead project engineer and will address waste issues, 
“Jim Jones” is the city planner. 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 8:00 a.m. orientation meeting at the conference. Judging 
will take place after the orientation, from approximately 9:00 - 10:00 a.m. EC participants 
must be available to interact with the role players and 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. 
 
Role Players 
A group of environmental professionals will be designated as role players, such as project 
proponent(s), regulators, politicians, activists, and other expected or unexpected individuals 
critical to creating a solution to the problem. Role players in the problem will be identified at the 
EC and introduced at the orientation meeting. During the conference you will have the 
opportunity to speak with role players involved with the problem. Role players will offer insight 
and clarify any additional questions each team may have in relation to the problem. 
 
Role players may be approached at any time during the conference. Please use professionalism 
during all business meetings and technical and plenary sessions and have fun while remembering 
your environment. 
 
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 8:00 a.m. the day of the conference. 
This meeting will be held to review the EC problem and procedures, introduce judges and role 
players, sign-up to interview the role players, 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 3, 2013 
Written Proposals Due by E-mail to Chandler Taylor October 22, 2013 
EC Orientation Meeting at the COE November 12, 2013 – 8:00 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 12, 2013 – 9:00-10:00 a.m. 
EC Formal Presentations at the COE November 12, 2013 – 1:30-3:00 
EC Awards Ceremony at the COE November 12, 2013 – 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 


