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Section I 

Executive Summary 
 

“Through education, sustainability can become firmly established within 

the existing value structure of societies while simultaneously helping that value 

structure evolve toward a more viable long-term approach to systematic global 

problems.”  

–Andres R. Edwards 

Across the country college campuses are striving to “go green.”  Reducing waste 
and utilizing left over waste for sustainable implications is helping universities 
save money while mitigating the ecological footprint their institutions make upon 
the environment.   
 
It is no secret that college students are notorious for wasting food in dining halls.  
The unnecessary costs of disposing excess food waste to the schools in energy, 
waste removal, human health, and labor can affect the overall budget and 
sustainable goals for institutions facing tighter and tighter financial obligations 
and who wish to improve sustainability on campus.  Our group decided to find a 
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way to reduce student food waste in the cafeterias, explore a variety of methods to 
dispose or reuse that waste for sustainable implementation, and find an effective 
way to collect useful data on food waste on campus at Western Michigan 
University.  In order to implement a cheap, sustainable and economically sound 
change pertaining to the food waste problem on campus, we decided to conduct 
several pilot experiments in two campus cafeterias—Davis and Valley I dinning 
halls.   
 
Our group came up with a professional food waste audit to measure the amount of 
waste cafeterias produce daily at WMU as well as the amount food waste 
generated by students.  In attempts to reduce the immediate food waste at the 
cafeterias, our group decided to run a trayless pilot in hopes to reduce the overall 
food wasted by students.  We conducted two sets of food waste audits, one with 
trays and one without. Schools across the nation are ditching the trays, and getting 
great results.  Alfred University, Middlebury, St. Joseph’s College, Harvard, the 
University of Connecticut, as well as numerous other schools have either removed 
trays or are investigating how much savings can be achieved by getting rid of 
trays. 
 
By weighing all the food waste people generate while they have trays, and 
comparing it to how much waste there is once trays are gone the savings are 
amazing.  Some schools have reduced their food waste between 30-50%. The 
waste audits our group conducted at WMU are consistent with these findings, and 
makes tray removal an exciting possibility to help the school save money and 
reduce its impact on the environment.  By comparing the amount of food waste 
from the baseline audits to that of the secondary audits, the difference is clear: 
36% less food was wasted in Valley 1 and 8% in Davis!   
 
Although the removal of trays may help with the reduction of food waste by 
patrons, it does not answer the question of how to utilize the food waste still left 
over.  The other goal of the food waste audit was to find out the amount of food 
waste that could be used for a composting system on campus.  Between 2004 and 
2007, Western Michigan University has produced an average of 470, 000 
annually in food waste.  Our food waste audits and data are also being utilized to 
help find the best possible composting system for WMU. In addition, it is our 
hope that we may present the data we had collected to the Kalamazoo Water 
Reclamation Plant and reduce the amount that the university is charged for 
wastewater treatment. 
 

Section II 
Introduction 

Western Michigan University is a community within a community. The current 
WMU student and staff population (2007/08) of 28,478 has the potential to create 
an impact, positive or negative, on the natural systems which sustain campus and 
the surrounding area.  As an institution of higher education, WMU needs to be at 



 5 

the forefront of contemporary sustainable practices in order to promote the well-
being of local environments, encourage positive societal relationships among the 
community, and strive for constructive improvements on campus in hopes that 
they will ripple and continue beyond its boundaries.   
 
In the class ENVS 4100: Appropriate Technology and Sustainability—Ecological 
Design and Campus as a Living Laboratory, students are responsible for 
establishing a sustainability issue on campus and developing a creative strategy to 
address the problem.  WMU has a large population, which is condensed in a 
relatively small area.  Everyday thousands of students and staff members move 
through campus, and in turn, generate a variety of waste byproducts in the 
process. Food waste on campus contributes to a large portion of WMU’s solid 
waste production and disposing the food waste by the current means is 
unsustainable on several levels.  The cafeterias on campus provide students with 
thousands of meals a day and as a result, solid waste is produced in staggering 
numbers. 
 
To improve and promote sustainability on campus our group project and mission 
focused on ways to reduce the amount of food waste on campus and explore 
options on how to use excess waste for sustainable implications.  In order to 
reduce the overall impact of food waste disposal on campus, the Kalamazoo 
community, and surrounding the environment; we addressed three primary 
concerns with food waste reduction: How do reduce the overall food waste of 
students and other cafeteria patrons? What alternatives exist for utilizing excess 
food waste in a sustainable fashion? And lastly, what is the best way to collect 
and quantify the appropriate data to find the amount of food waste being 
produced?  
 
In the face of the these questions, our group came up with a dynamic, 
multifaceted plan to reduce the amount of solid food waste at campus cafeterias 
and explored options for managing excess food that would normally go down the 
drain to the reclamation plant.  In the following report, several ways of 
approaching the food waste dilemma are discussed and are successfully backed by 
data and research. The first proposed idea was to reduce the amount of immediate 
student food waste (i.e. what they take to eat and do not consume) by removing 
the lunch trays from the cafeterias.  The second part of the report discusses how 
leftover food can be reused and utilized by a composting system at the WMU.   
 
 
In order to find out if the removal of trays would reduce the amount of food waste 
and to see if enough food items could be used for composting, our group 
conducted a food waste audit. The audit was essential to collecting data and was 
designed to show how much food waste is produced in two different cafeterias on 
campus, and in turn, provide valuable data to see how much food can be 
composted and reused.  The food waste audit consisted of collecting quantitative 
data to see the amount of solid food waste generated by two cafeterias and by the 



 6 
Figure 1.  In front of the 
dish collection area at 
Davis Dining.  

students, as well as the amount of food that could be used for composting.  The 
food waste audit, tray removal process, and the composting pilot are all further 
discussed in the following report. 

 
Section III 

Methods, Materials and Data 

Tray waste was initially referred to as Post Production Waste 
 
Methods/Materials: 
The food waste audits were conducted at two separate cafeterias on Western 
Michigan University’s campus, Davis Dining Hall and Valley I Dining Hall.  It 
was crucial to our study to obtain data that was as consistent and accurate within 
the limitations of the equipment used. 

 
Set-up for food waste collection began at least a half an hour before food was 
served to prepare for student traffic. The resident halls that are assigned but not 
limited to Valley I Dining are generally 1st year freshman and the majority of the 
Davis Hall residents are 2nd year sophomore’s or older. The two dining halls were 
volunteers for the food waste audit and tray 
removal study sites.  
 

 
Day 1 

 
Tuesday, February 26th, 2008. 

• Baseline food waste audit for 
preparatory, production, peel and 
core and tray waste at Davis  

• Baseline food waste audit for 
preparatory waste at Valley I 

 
Davis Dining Hall:  Arrived at 6:05 AM to 

Preparatory Waste Left over food scraps from raw vegetables before food is cooked or combined 
with other foods for service (Food prepared for food production).

Production Waste Food that is produced, but is not taken for consumption and can not be stored 
for later use.

Peel and Core Waste Banana peels, apple cores or rinds from cantalope or watermellon. In 
general, the students had no choice because they are not not commonly eaten.

Tray Waste Food that is taken for consumption but not consumed. 
Simply put, the students did not want or couldn't finish what was on 
their plate/tray. 

Definition of Food Waste Types



 7 Figure 4. (above) Data Sheets, 
each clipboard for specific types 
of waste. 

meet with dining manager Jim Adduci. Then began to set-up food waste 
collection and recording system.  The trashcans were removed from the main 
dining hall to direct students with trash to use our controlled receptacles (Figure 
1).  On a table next to the dish return area two buckets were labeled “Solid Food” 
and “Peels and Cores”.  A large trashcan was placed next to the table and was 
labeled “Paper and Bones Only”.  Paper and bone waste was separated.  In the 
kitchen receptacles were labeled for production waste or preparatory waste. One 
bucket for the specialty breakfast line, three large and one medium trashcan where 
food was produced/prepared and another large trashcan where the pots and pans 
are washed.  
 
Food service begins at 7:00 AM and Ends at 7:00 PM. The meal periods are 
separated into four sections: 

 

 
 

 
 
 
 

It is also these meal periods that Dining 
Services use to analyze their monthly 
totals of meals served.  The meals 
served data is automatically reported 
into a computer database on a meal 
period by meal period basis.   Vo 
lunteers were present to scrape the food 

off the plates and into the receptacles (figure 2).  Occasionally students would 
scrape the food themselves. During each meal period waste was collected from 
each waste receptacle and weighed using 
an analogue bathroom scale capable of 
weighing masses up to 300 lbs.  (figure 
3).  The food waste was scraped with a 

7:00 AM - 11:00 AM Breakfast

11:00 AM - 2:00 PM Lunch

2:00 PM- 4:00PM Snack

4:00PM - 7:00PM Dinner

Meal Periods

Figure 2. (left) Geoff Bolak 
assisting students in 
separating food wastes. 
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spatula and emptied into a 5-gallon bucket that previously had been weighed.  The 
total weight of the bucket and the food in the first column, along with the weight 
of the bucket in a second column, was recorded on four separate data sheets that 
corresponded to the specific type of waste (figure 4).  This was repeated for every 
meal period. After the food was recorded we had to empty the food buckets 
carefully down the garbage disposal while constantly running water as to not over 
load the system and clog the drain.  

  
 
Volunteers and ENVS 4100 project members were available to explain the 
significance of what we were doing and in addition to having 8 ½ X 11 in. flyers 
placed at both entrances and three at the dish return. 
 

 
 

 
 

 
Valley I Dining Hall:  It was brought to 
our attention that the amount of food that is 
prepped is in different amounts on different 
days.  By measuring the preparatory waste 
for both dining halls on the same day, since 
the menus for the two dining halls were the 
same, we would have data that could be 
used for further comparison between the 
two dining halls. For this comparison it was 

important to have they types of food preparation be the same because different 
foods may have different masses. The preparatory waste at Valley I was weighed 
at 10:40 AM and again at 4:45 PM. These times were chosen because food 
preparation takes place twice during the day, once before 11:00 AM and once 
before 5:00 PM. On that particular day, food preparation was finished ahead of 
schedule and we were able to weigh it earlier.    
 
 

Day 2 
 
Wednesday, February 27th, 2008 

• Baseline food waste audit for production 
waste, peel and core waste and tray waste at 
Valley I 

 
Valley I Dining Hall:  6:00 AM 
arrival, met with Ted Skartsiaris 
to begin the set up for the day. 
Three, 5-gallon buckets were 

Figure 3. (below) Analogue 
Bathroom Scale used to weigh 
food waste. 

Figure 5. Tray waste 
and peel/core waste 
collection buckets 

Figure 6.  Entrance 
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placed on the dish line (Figure 5). Two were labeled “Solid Food Only” and one 
was labeled “Peels and C ores”.  Two, 10-gallon containers placed where the pots 
and pans are washed and were labeled “Food Scraps Only”.  1 trashcan labeled 
“Paper and Bones Only” where the students return their dishes to be washed.  The 
weigh station was located in the dish return area again with four sets of data 
sheets for preparatory waste, production waste, peel and core waste and tray 
waste.   

 
8 ½ X 11 in. flyers were placed at both entrances, above 
both tray and silverware locations, at the entrance to the 
dish return, and at the ends of the banquet food tables. Refer 
to figures 6-9.  

 
The dish return station was labeled to instruct the dining 
guests where to place their silverware, glasses, plates, and 
trays. Volunteers and ENVS410 0 
project members scraped plates with 
spatula and rinsed plates prior to the 
cafeteria employees placing the 
dishes into the dish machine (figure 

10).  
  

Food waste was measured as needed and at the end of every 
meal period and recorded onto the data sheets. After the 
food was recorded we had to empty the food buckets 
carefully down the garbage disposal while constantly 
running water as to not over load the system and clog the 
drain (figure 11). 

 
 
 

 
Day 3 

 
Tuesday, March 3rd, 2008 

• Reassessment of production and preparatory 
food waste at Valley I Dining due to a 
misunderstanding of food waste types where 
preparatory waste and production waste was 
combined not separated.  

 
 
The staff was asked to set aside the separate food wastes 
at 11:00 AM, 2:00 PM, 4:00 PM and again at 7:00 PM. 
The 11:00 AM waste was weighed at 12:00 PM, 2:00 PM 
waste was weighed at 3:30 PM, 4:00 PM waste was 

Figure 7. Tray and 
silverware station 

Figure 8. Dish return 
area, Valley I Dining 

Figure 9. Banquet 
tables 
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Figure 11 a. 
(right) waste and 
garbage disposal 

weighed on time as well as the 7:00 PM waste.  Weighing the food outside of the 
meal periods was mad possible because the kind cafeteria staff set aside food 
waste at the end of every meal period. Food was weighed and then emptied and 
then placed in the loading dock for later trash removal. 
 

Day 4 
 

Wednesday, March 19th, 2008 
• Follow up food waste audit after tray 

removal for preparatory waste, 
production waste, peel and core waste 
and tray waste at Davis Dining Hall 

 
Followed baseline methods for waste collection 
and quantification. New signage was made and 
flyers were placed on every table with information 
on the benefits of the tray removal. A large display was placed by tray waste 
collection area with information on tray removal studies and articles of previous 
studies with benefits of cafeteria tray removal.   
 

Day 5 
 

Thursday, March 20th, 2008 
• Follow up food waste audit after tray removal 

for preparatory waste, production waste, peel 
and core waste and tray waste at Valley I 
Dining Hall   

 
Followed baseline methods for waste collection, quantification 
and provided same signage and displays as on day 4.   

 
 
 
 
 
 
 
 
 
 
 
 
 
Data: 
To do a proper analysis of the raw data, we developed a dimensional analysis 

Figure 10. Tray waste 
collection station 
 

Figure 11. (above) 
Waste and garbage 
disposal 
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first. The following was the method devised to approximate the number of 
students that attended the dining hall so that we could calculate the [pounds of 
waste per student]. These are the sample calculations for the Davis Dining Hall 
Data. This process should be used until more accurate information becomes 
available as to the actual number of students who attend the Davis Dining H 
 
 
 

 
 
 

 
 

 

 

For the entire day: 
0.766 1.005+ 0.995+ 2.766=  

Visitor Count During Time Period (aka - the number of meals eaten during one time period) 

Breakfast 
 
        (Lunch Time) 
Lunch 
        (Snack Time) 
 
Dinner 

237 
241 

70 
241 70+ 311=  

ASSUMPTIONS  
1) That those who eat lunch or a relative snack due to class time constraints do so during 
both the scheduled lunch period and snack period. These two times were combined to 
represent the "lunch hour." 
2) That everyone who eats in this dining hall eats both lunch and dinner, but not 
everyone eats breakfast. 
Under these two assumptions I will calculate the number of students that attend the dining hall 
each day. I will also calculate the relative number of meals each student eats in one day. 

0.389
lbs of⋅ waste⋅

meal
"#
$

%&
'

⋅ 2.766⋅
meals
student

day

"
#
#
$

%
&
&
'

⋅ 1.076

lbs of⋅ waste⋅

student

day

"
#
#
$

%
&
&
'

⋅  

Since we assumed that each student attends both lunch 
and dinner I am taking an average for the two time 
periods as the number of students that attend the dining 
hall. The reason for not incorporating the breakfast time 
period is that not every student eats breakfast. 

Students that attend the dining hall. 

Breakfast 
 
       
Lunch 
  
 
Dinner 

333 lbs of waste for the day 
856 meals for the day 

237
309.5

0.766=  

311
309.5

1.005=  

308
309.5

0.995=  

meals
student

!"
#

$%
&
 

meals
student

!"
#

$%
&
 

meals
student

!"
#

$%
&
 

333
856

0.389=  0.389 2.766⋅ 1.076=  

333
lbs of⋅ waste⋅

day
"#
$

%&
'

⋅

856
meals
day

"#
$

%&
'

⋅

0.389
lbs of⋅ waste⋅

meal
"#
$

%&
'
 

308 

311 308+

2
309.5=  

2.766
meals
student

day

!
"
"
#

$
%
%
&

 



 12 

 
The “student” calculation on the left serves as a double check for the number of 
students compared to the average we took for lunch and dinner. 
After the raw data was analyzed by applying the method described for [(pounds of 
waste per student) per day] the key factors were used to make a comparison.  The 
three key factors looked at were the [(pounds of waste per student) per day], 
[(meals per student) per day], and [pounds of waste per meal].  For each dining 
hall the difference between the before and after tray elimination results in each of 
these cases was calculated.  This was also represented as a percentage change of 
the data from before tray elimination.  The averages between the two dining halls 
were also calculated. 
 
The next step was to apply this data analysis to the data received about the dining 
hall meals recorded weekly since the fall of 2004.  The data was first separated by 
month.  To decide which weeks belonged to each month the month with the 
greater number of days in the week was used.  This means that some months 
represent more or less days than actually were in that month.  This was done to 
normalize the data for a relative comparison.  Once the corresponding weeks were 
assigned to their respective months the totals for each month were tabulated.  
From this information the average [number of meals per day] was calculated by 
taking the total number of meals served that month and dividing it by the number 
of days accounted for in that month.  To calculate the total waste produced by 
each dining hall the corresponding number of days in the month was multiplied 
by the average meals per day in the month multiplied by the average [pounds of 
waste per meal].  This average is taken from the two dining halls from before the 
tray elimination.   
 
The next calculation was to determine the potential food waste reduction due to 
tray elimination.  This was done by taking the difference in the average [pounds 
of waste per meal] from the tray waste only, multiplying that by the 
corresponding number of days in the month, and multiplying by the average 
meals per day in the month.  The data was represented as a percentage by dividing 
this result by the total food waste produced for the month.  In Appendix X#1, 
where the Excel representation of this analysis can be found, the only summer 
months that had this analysis applied were May through August for 2007.  This is 
because these are the only summer months for which the information was 
available. 
 
The reasoning behind why the percentage of waste reduction is calculated this 
way is to accurately represent the amount of food waste be reduced from the tray 
waste of students after the tray elimination. This percentage was different than the 
overall waste reduction in [(pounds of waste per student) per meal].  The reason is 
because the total waste was calculated, the waste reduced by students from the 
tray removal was calculated, and then the percentage was taken as this reduction 
divided by the total.  The theory behind this is that the total reduction will be 
different because as the students take less food, the waste normally on their plates 
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goes elsewhere.  For example it is left in the pans and contributes to the 
production waste. This will not match the percent reduction for the tray waste 
either because that calculation is based on the waste from trays only.  The 
difference in this case is that this calculation is based on the overall waste 
produced compared to the reduction in tray waste.  However, the analysis for the 
reduction to the food available for composting will not include the reduction in 
production and preparation waste due to the decreased amount of food that the 
students are eating. This will 
have to be part of a follow-up 
study to be analyzed properly. 
 
 

Section IV 
Examples of Best 

Practice on Campus 
 

Alumnus Sarah Campbell first 
initiated interest in a composting 
program for Western Michigan University in the spring of 2007.  For 
Environmental Studies 4100 Appropriate Technology and Sustainability, 
Campbell researched a proposal to begin composting practices on campus. The 
project included researching the pros and cons of various types of composting 
systems, as well as how other universities instituted successful, large-scale 
composting systems.  The core concepts of Campbell’s report included furthering 
sustainability by redirecting waste on campus into a beneficial source of soil 
nutrients, and a monetary savings for the university in reducing the amount of 
purchased soil additives. 
  
After graduating, Campbell was hired by Lowell Rinker (sp?), Vice President of 
Finance, to continue researching the various options for composting methods on 
WMU’s campus: vermiculture, in-vessel composting, and windrow composting. 
She is currently traveling to other universities to study firsthand the composting 
methods they have implemented, the infrastructure needed to support those 
systems, and the pros and cons of those systems and infrastructures.  Campbell 
and Rinker currently intend to implement a composting pilot program on WMU’s 
campus by the fall of 2008, based on Campbell’s findings. 
 
Also, in 2007 Carolyn Noack, Director of Recycling Services, and a group of 
volunteers from the student organization Students for a Sustainable Earth 
performed a food waste audit in the Bigelow Cafeteria, the largest cafeteria on 
WMU’s campus.  Noack and her volunteers weighed all the food waste (including 
post-consumer, production, and preparatory waste) for one day (January 23, 
2008), which would normally be sent down the dish disposal into WMU’s 
wastewater stream. Noack’s results were as follows for 3,263 meals: 
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Sources of food waste Food waste 
Kitchen preparation food waste 
Tray waste 
Carry-out food waste 

698 lbs 
623 lbs 

7 lbs 

Total food waste 1,328 lbs 
 
According to Noack’s study, for every meal served 0.41 pounds of food were 
wasted. (For our study, we then extrapolated the average amount of waste per 
student per day versus per meal). Of that 0.19 pounds were tray waste. 175,833 
meals were served at Hoekje/Bigelow in Spring 2007, which amounts to 37,000 
pounds of tray waste and a total of 72,000 pounds of food waste for that single 
semester. 
 
 

Section V 
Examples of Best Practice on Other Campuses 

 
Across the country college campuses are looking for ways to reduce their 
environmental footprints.  Food waste has been a noticeable problem, and schools 
have been addressing it in a variety of ways, including tray elimination.    While 
this is a relatively new phenomena, many school are already trying it and showing 
how successful it is.   
  
St. Joseph's College in Maine has eliminated trays in its cafeterias, and has thus 
sought to mitigate the "16 tons of uneaten food scraped off plates each year went 
into the waste stream and ultimately was incinerated" according to Stuart Leckie 
of Bon Apptit, the company that manages St. Joseph's dining services.  By 
eliminating the trays people are forced to make more trips back to the line if they 
would like more food than they can carry (Kim 1).  
 
Colby College has begun a "Trayless Thursdays" program in which the trays are 
simply not available on Thursdays.  According to Varun Avasthi, the director of 
dining services at Colby, there is a 30% reduction in wasted food on those days.  
In addition to reducing food waste, these schools have also saved money on the 
costs of energy and supplies as there are less inputs and outputs in a less wasteful 
system (Kim 1).  Other schools are considering instituting policies which 
eliminate the use of trays on campus: the University of Central Oklahoma hopes 
to reduce food waste by 45% once its campus' cafeterias trays are gone (Wasted 
Food.com). 
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Kathy Woughter, vice president for student affairs at Alfred University, pointed 
out the peripheral advantages to trayless policies.  Not only was Alfred's food 
waste reduced by 30-50%, the other reductions in energy, water, and potentially 
students' waistlines (Powers).  That is what makes trayless cafeterias so great—
the policy is free to institute, and only generates positive results in terms of 
resource and fiscal savings on campuses.   “The University’s concerns are in 
waste reduction and cost savings, not necessarily steering students toward eating 
less” (Popular Science).  

  
St. Paul's School in Concord, 
New Hampshire, waste 
audits indicated that people 
wasted 350 pounds of food, 
needlessly costing the school 
$112,500 everyday.  An 
article from the Concord 
Monitor quotes the vice 
rector of students at St. 
Paul's, Doug Dickerson on 
the issue at large: "Like most 
kids, sort of being in a candy 

store, the kids will take more than they actually need” (Associated Press).  
Dickerson alludes to an important point: that hungry people who are curious want 
to try all kinds of food, however their good intentions end up causing waste when 
it so easy to pile on the food onto a tray.     
  
Removing trays is not simply about saving money, but also about raising 
consciousness of the environment and waste reduction in general.  An important 
component in making trayless policies successful has been mitigating the negative 
reactions many students have to the inconvenience of carrying all of their dishes 
by hand.  While Doug Dickerson of St. Paul's school has managed to impress 
upon students that they are lucky to have such an abundance of food, so they 
should not waste it, some students are irritated by the inconvenience of making 
more trips to get seconds (Associated Press).   
  
In order to make this transition easier on students the University of Connecticut 
started by doing some PR before removing the trays.  The first week of a three-
week study they left the trays.  The second week the trays were slowly removed, 
and educational materials were posted to inform students about the benefits of 
tray removal, and the third week only the educational material would remain as 
the trays were removed (Powers).   
  
When Middlebury College in New Hampshire removed their trays, there was a 
generally positive response.  H. Kay Merriman wrote an article for Middlebury's 
student run newspaper and quoted a student who said that although there were 
some inconveniences, the removal of trays encouraged him to take less food, 
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which he felt was a good thing.   
  
Trayless dining is sweeping the nation as a simple and effective way to address 
food waste and the environmental, health, and costs it causes.  While there are 
some negative consequences to the policies (increased messes on tables, irritated 
students), with time and some creativity, these issues are easily smoothed out.   
 
 

Section VI 
Discussion 

 
The first portion of our report determines the effect of the tray elimination on the 
amount of waste produced.  Overall, there was a reduction in waste for both 
dining halls.  Refer to Table 1.  The average reduction was approximately 12%.  
The problem with looking at the overall waste reduction is that it does not 
properly show how much students waste was reduced.  When a student takes less 
food because they no longer have a tray there is more food that is left in the pans.  
This means that if the amount of food produced were the same before and after 
tray elimination then the overall waste should not change, but merely shift from 
tray waste to production waste.  In this case the overall waste was reduced, which 
suggests that the amount of food produced in the first place was less.  Since the 
overall waste does not properly show the reduction in waste produced by the 
students the next analysis is to look at the tray waste only.  Table 2 shows that the 
tray waste was reduced at both Davis and Valley I cafeterias and that the average 
reduction of waste was approximately 22%.  This means that students in the 
dining halls are more likely to waste less food if trays are eliminated. 

 
Table 1: Overall Waste Analysis #1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Dining Hall Before Tray 
Elimination

After Tray 
Elimination

Change % Change

(lbs of waste / 
student) / day

(lbs of waste / 
student) / day

(lbs of waste / 
student) / day

Davis 1.1 1.0 -0.08 -7%

Valley I      
*Note 1

0.95 0.77 -0.17 -18%

Average 1.0 0.89 -0.12 -12%
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Table 2: Tray Waste Analysis #1 
 
 
 
 
 

 
 
 
 
 
 
 
There are several benefits that tray elimination will have on the dining system.  
First of all, allowing the dining services to prepare less food, which will reduce 
food waste and preparation costs.  The second is that no time and space will be 
required for the cleaning of trays themselves, which would decrease the time 
necessary for dish cleaning.  The third benefit is the reduction in water, and by 
extension, heating of the water, for the trays that would normally be cleaned in the 
power washer.   

 
There are also potential problems with the tray elimination. The following may be 
issues that may arise with the elimination of trays from the cafeterias: 

• Increases the risk that dishes may be dropped and broken,   
• Increase of spills and messes on the tables, and  
• Students may not return dishes to the kitchen area.   

 
 
Aside from the increased risk to broken dishes and increased spills, these issues 
seemed to be reflected because the trays were taken away in the middle of the 
school year.  There is the high probability that if the tray elimination were done 
before the school year started that these would not become issues in the first 
place.  This is based on two theories.  The first is that people do not like having 
things taken away without having some incentive, especially something that 
provides a convenience.  Also, this is assuming that people react negatively to 
such a situation.  The second theory is that if the trays were never there to begin 
with, the students would not know the difference.  After the current student 
populous is gone, the new students would be used no trays, so most issues 
regarding negative sentiments would eventually cease with the change in student 
populous.  An example to support these theories was a number of high school 
students that visited during the tray elimination.  When asked about the absence of 
trays these students had no complaints about the fact there were none.  They also 

Dining Hall Before Tray 
Elimination

After Tray 
Elimination

Change % Change

(lbs of waste / 
student / day)

(lbs of waste / 
student / day)

(lbs of waste / 
student / day)

Davis 0.45 0.42 -0.04 -8%

Valley I 0.46 0.30 -0.16 -36%

Average 0.46 0.36 -0.10 -22%
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followed the directions for assisting the students in separating the food waste for 
the audit. 

 
 
The second portion of our report was to evaluate the amount of waste available 
for composting.  Data was calculated to show the theoretical amount of waste 
produced over the past four school years. Figures 12 and 13 represent of all the 
campus dining hall waste produced on a monthly basis and as an average.  These 
figures help to show the trend of waste production during the school year.  The 
best time for waste production is during the fall semester.  The only spring 
semester is relatively steady in terms of waste production.  The only data 
available for the summer was in 2007.  This data shows that due to the low 
enrollment during the summer semesters there will not be a sufficient amount of 
waste produced to support compost.  The months missing for the 2007/08 school 
year were due to the early completion of the report.  It is not clearly reflected in 
each segment year to year for each month, but the overall trend is a reduction in 
the amount of waste produced.  This is clearly shown in the numbers from Table 
X#1234 as the total waste produced each year has decreased.  The reason for this 
is most likely due to decreased student enrollment.  This trend is not shown in the 
monthly comparisons due to the changing number of days accounted for in each 
month from year to year. The other data analysis done for the composting section 
was to evaluate the potential loss due to the tray elimination.  This loss was 
calculated to be approximately 8%.  This number does not include any reduction 
in food produced due to the tray elimination.   
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Figure 12: Monthly Food Waste Produced for All Dining Units 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 13: Average Monthly Food Waste Produced for All Dining Units (2004-
2008) 

 
 
 
There is potential for benefits and issues in the incorporation of a composting 
project.  One benefit would be the near elimination of food put into the waste 
water stream.  This would reduce the solid loading on the wastewater treatment 
plant while also decreasing the amount of water used to flush that waste down the 
drain.  Another benefit would be the provision of a fairly substantial compost 
material source for eight months out of the year.  Using the compost for campus 
landscaping versus buying any compost that might be necessary could save 
money.  There is also the potential to sell the compost.  
 
From the data collected, we calculated that an average of 470,000 lbs of food a 
year is flushed down the garbage disposal for the Kalamazoo Water Reclamation 
Plant to treat.  In order to represent the significance of the 470,000 lbs loaded on 
the Kalamazoo Water Reclamation Plant, we needed to estimate the amount of 
other solids that were present in the wastewater stream. Through some basic 
assumptions we found that food waste makes up between 43% and 49% of the 
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total solid waste stream.  
 
According to Dave Praeger, author of “Poop Culture: How America Is Shaped by 
Its Grossest National Product”, the average human produces 200 g or 0.44 lbs of 
excrement per day. If all 4500 students who are on cafeteria meal plans load their 
entire daily amount of excrement on campus, and, assuming that on average 
humans relieve themselves twice a day, 1/4 - 1/3 of the remaining 23,500  
students, faculty and staff have a bowel movement once a day on campus 4 days 
out of the week, between 470,000 and 520,000 lbs of human excrement must be 
treated by the water reclamation plant. 
 
 
 
 

Academic year Pounds of food waste 
2004/2005 
2005/2006 
2006/2007 
2007/2008 

490,000 lbs 
470,000 lbs 
450,000 lbs 
310,000 lbs1 

 
 
 
Removing an average of 470,000 pounds of food waste from WMU’s wastewater 
stream per year will greatly affect WMU’s water usage. The Kalamazoo Waste 
Water Treatment Plant bills WMU based on the quantity of water used. Of that 
water one tenth of one percent is assumed to be biological waste, which much be 
treated and removed from the water before being released into the Kalamazoo 
River at the plant. Our drastic reduction in waste loading should affect the 
capacity of the Reclamation Plant. If we can negotiate with representatives from 
the Reclamation Plant, we may be able to negotiate a financial savings for WMU 
based on that reduction. The savings could then be used to leverage a start-up 
budget for our composting system. 
 
Carrie Susemihl established contact with Greg Roseboom, a WMU Maintenance 
Services manager, who then arranged a tour of the Kalamazoo Water Reclamation 
Plant with Duncan McDonald, Kalamazoo Wastewater Operations Supervisor. 
McDonald suggested contacting Bruce Merchant, Public Services Director, 
regarding billing negotiations. To date, Merchant has directed Sue Foune, 
Environmental Services Manager and Michael Wetzel, Environmental Services 
Superintendent, to meet with us. 
 
In additional to these issues, the savings from reduced water usage and use of our 
own compost may not outweigh the increases labor costs required for the compost 
                                                
1	  Data	  for	  2007/2008	  school	  year	  is	  complete	  only	  through	  February,	  2008.	  Final	  number	  would	  
include	  the	  rest	  of	  Spring	  2008	  semester	  and	  Summer	  I	  2008	  semester.	  
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handling.  A suggested solution for this is to have student involvement in the 
program.  This could be accomplished through several ways: student 
organizations, new class in the Environmental Studies curriculum, volunteers on 
campus, and community involvement.  Another alternative would be to have an 
outside company take care of the pickup and composting services.  The potential 
of this option would depend on the negotiation with the company to determine if 
there would be payment to the university for the composting material or an 
equivalent exchange of services, such as compost for WMU landscaping in 
exchange for the company’s services.  Finally, an issue of the reduction in food 
waste due to the tray elimination may arise.  This could cause a significant drop in 
the amount of food available for composting.  It is unclear at this point what that 
impact would be, but that could be determined in a follow-up study after the tray 
elimination and taking into consideration the change in enrollment. 

 
 
 
 
 
 

Section VII 
Limitations of Analysis and Future Work 

 
 

Our analysis of tray waste was mainly limited by manpower. Our audits included 
two one-day pre-tray removal audits at two cafeterias, and two one-day post-tray 
removal audits at the same cafeterias. The audits took place on different days of 
the week when different meals were being served. We hypothesize that both the 
day of week and type of meals served affect the amount of tray waste. Different 
amounts of food preparation are done on different days of the week, with no hot 
food preparation done on weekends. Also, student responses to the varying meals 
served affect their portion sizes and waste. Further audits could be done 
encompassing seven-day week periods, including a control meal, or 
encompassing all six cafeterias. Studies could also be done at the beginning of the 
school year to see if student attitude is affected by the timing of tray removal. 
Students may adjust easier to an initial tray absence than their removal part way 
through the school year. 
  

 
The main limitations of the composting project are the assumptions we had to 
make to estimate the percentage of WMU’s biological waste that is made up of 
food versus human excrement. We made assumptions concerning the average 
number of times an individual defecates during a given day, as well as how many 
times the average student living on or off campus and the average staff or faculty 
member might defecate on campus in a given week. Such assumptions could be 
quantified more concretely by conducting student and faculty/staff surveys about 
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their defecation habits. It may be difficult to get truly honest answers on such a 
private matter, however. 
  
We would also recommend researching how the Kalamazoo Water Reclamation 
Plant acquired their standard multiplier for biological waste portion of water 
usage. We hypothesize that WMU, with its six cafeterias using garbage disposals 
for food waste, loads the Kalamazoo Water Reclamation Plant with an unusual 
extra quantity of food waste above the average consumer. This could affect 
further billing negotiations with Reclamation Plant personnel. 
 
 

Section VIII 
Conclusions/Recommendations 

 
The goal of our project was to create and promote a way to increase sustainability 
and environment awareness at Western Michigan University.  Reducing food 
waste proved to be a beneficial and enlightening experience for the entire group 
and we were able to utilize our available resources to improve sustainable efforts 
on campus.  The food waste audits were conducted to improve WMU and 
contribute to an on going effort to reduce the amount of waste and environmental 
impact on campus. The following were the overall goals of the project: 
 

o Reduce food waste in the cafeterias, 
o Quantify the amount of food waste produce at the cafeterias 

for the composting pilot, 
o And to compare it to the total amount of solids in the waste 

water stream. 
 
Although our group has successfully addressed these goals, other short and long 
term solutions can be done in order improve upon the food waste issue on 
campus. 
 
Short Term Recommendation 
In order to reduce food waste at WMU, a few immediate measures should be 
considered.  The cafeterias need to supply more information for students to raise 
awareness and understanding of wasteful and unhealthy eating habits. Also, other 
audits should be conducted to find out the amount of energy and water used in 
disposing food with the disposal system so the waste water treatment plant in 
Kalamazoo and WMU have more conclusive data to work with and discuss 
financial opportunities.  The last, and probable the most important for our cause, 
we be the complete and permanent removal of trays at all cafeteria locations. 
 
Long Term Recommendation 
An implementation of a required sustainability course for all Western Michigan 
University students would be suggested.  Although food waste reduction is an 
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important player in WMU’s mission to become a model for sustainable 
communities, it is only a single contribution among infinite possibilities to 
promote healthy high quality living for all. A class on sustainability will help to 
connect all of the potential future projects and studies to get us closer to the things 
we want, by the things we do.  
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Section X 
Appendices 

 
Appendix I. Contact List 
 

 
 
 
 
 
 

Contacts:

Name Title E-mail Telephone

Adduci, Jim Davis Dining Manager james.adduci@wmich.edu (269) 387-4830

Anderson, David Kalamazoo City Commissioner andersond@kalamazoocity.org (269) 535-8038

Bolak, Geoff Project Co-leader geoffrey.m.bolak@wmich.edu

Campbell, Sarah E. Composting Project Leader Scampbe@gmail.com (269) 377-9033

Choker, Mary Davis Dining Manager mary.choker@wmich.edu (269) 387-4830

Corbin, Peggy Davis Dining Manager margaret.corbin@wmich.edu (269) 387-4831

Foune, Sue Kalamazoo Water Reclamation Plant founes@kalamazoocity.org

Gipper, Judy Director of Dining Services judy.gipper@wmich.edu (269) 387-4846

Glasser, Harold ENVS 4100 Instructor harold.glasser@wmich.edu

Herbst, Todd Project Assistant christopher.t.herbst@wmich.edu

Hugget, Liz Project Co-leader zilguh@gmail.com

Koziatek, Ryan Project Co-leader ryan.k.koziatek@wmich.edu (269) 352-4762

Maloney, Michelle Dining Services Intern michelle.r.maloney@wmich.edu

McDonald, Duncan Kalamazoo Waste Water Operations Supervisor macdonaldd@kalamazoocity.org

Merchant, Bruce Public Relations, Kalamazoo Water Reclamation Plant, Stockbridge merchantb@kalamazoocity.org

Noack, Carolyn Director Recyling/Waste Reduction carolyn.noack@wmich.edu (269) 387-8165

Ratliff, Fields Project Co-leader fields.ratliff@wmich.edu

Roseboom, Greg Manager Utility Adminstration gregory.roseboom@wmich.edu (269) 387-8519

Sankey, Anand Engineer, Maintenance Services anand.sankey@wmich.edu (269) 387-8579

Skartsiaris, Ted Valley I Dining Manager ted.skartsiaris@wmich.edu (269) 387-4841

Sopjes, Diane Valley I Dining Manager diane.sopjes@wmich.edu (269) 387-4840

Susemihl, Carrie Project Co-leader carrie.susemihl@wmich.edu (269) 816-0655

VanDyke, Rob Food Technician for Dining Services robert.vandyke@wmich.edu (269) 387-4894

Wass, Bob Kalamazoo Water Reclamation Plant, Stockbridge wassr@kalamazoocity.org
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Appendix II. Contact Log2 
 
Glasser, Dr. Harold et al. Meeting. 12 Feb. 2008. 

 
In Attendance: Dr. Harold Glasser, Ryan Koziatek, Sarah Campbell, Liz 
Hugget, and Carrie Susemihl. 
 
Location: Environmental Studies office. 
 
Shared contact information and proposal details. Discussed project goals 
and methods. 

 
Gipper, Judy et al. Meeting. 15 Feb. 2008. 

 
In Attendance: Judy Gipper (Director of Dining Services), Peggy Corbin 
(Manager, Davis cafeteria), Michelle Maloney (Dining Services intern), 
Ryan Koziatek, Liz Hugget, and Carrie Susemihl. 
 
Location: Dining Services, Bernhard Center. 
 
Gipper chose Davis and Valley I dining halls for tray removal studies. 
Scheduled a meeting to tour both dining halls on Monday, February 18th. 
Gipper is enthusiastic about the project and wants to do initial food waste 
audits before spring break. She emphasized the importance of public 
relations with the students. Set the date for the audits for Davis, February 
19th and for Valley I, February 20th. Short notice. 

 
Gipper, Judy et al. Meeting. 18 Feb. 2008. 

 
In Attendance: Judy Gipper, Peggy Corbin, Diane Sopjes (Manager, 
Valley I cafeteria), Ryan Koziatek, Liz Hugget. 
 
Location: Davis and Valley I cafeterias. 
 
Food preparation is done every day (except weekends). Constant running 
water and scraping plates. 

 
Noack, Carolyn. Meeting. 22 Feb. 2008. 

 
                                                
2	  See	  digital	  attachments	  for	  full	  text	  of	  e-‐mail	  correspondence.	  
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In Attendance: Carolyn Noack (Director of Recycling and Waste 
Reduction Services), Fields Ratliff, Liz Hugget, and Ryan Koziatek. 
 
Location: WMU Physical Plant Recycling and Waste Reduction Services. 
Noack discussed her experience of doing a food waste audit at Bigelow. 
Expect a much heavier flow at meal times. She also discussed her methods 
including separating peels and rinds. She suggested keeping publicity for 
the initial pre-tray removal audit to a minimum to keep the data objective. 

 
Roseboom, Greg and Anand Sankey et al. Meeting. 20 Mar. 2008. 

 
In Attendance: Greg Roseboom, Anand Sankey, Carrie Susemihl, Dr. 
Harold Glasser, Sarah Fullerton, Greg (Maintenance Services intern). 
 
Location: WMU Physical Plant Maintenance Services. 
  
Discussed the effects of a composting project on WMU’s water use. Mr. 
Roseboom offered to contact the Kalamazoo Water Reclamation Plant and 
set up a group tour. He also recommended contacting Bruce Merchant 
regarding meeting to discuss the ramifications of removing all WMU’s 
food waste from the waste water stream and how that might affect billing. 

 
Anderson, David. E-mailed letter. 9 Apr. 2008. 

Susemihl e-mailed Anderson (Kalamazoo City Councilman) a detailed 
letter explaining the composting project and its ramifications for the 
Kalamazoo Water Reclamation Plant, and our goal to renegotiate WMU’s 
water billing, the savings of which would leverage a composting start-up 
budget. Anderson responded the same day with a brief but enthusiastic e-
mail. Susemihl responded 17 Apr. 

 
McDonald, Duncan. Meeting/Tour. 10 Apr. 2008. 

 
In Attendance: Duncan McDonald (Kalamazoo Water Reclamation Plant 
employee), Carrie Susemihl, Ryan Koziatek, Sarah Campbell, Greg 
Roseboom, Anand Sankey, Greg (Maintenance Services intern), plus two 
other representatives from WMU Maintenance Services. 
 
Location: Kalamazoo Water Reclamation Plant. 
 
McDonald showed us a map and explained the waste water treatment 
process. We also discussed how a composting project might affect the 
plant. Sankey and Roseboom brought up the question of whether or not we 
might be able to negotiate a change in our billing based on our reduced 
biological waste loading on the plant. McDonald expressed doubt because 
we are billed by quantity, not quality. He suggested contacting Bruce 
Merchant (Public Relations), Sue Foune, and Bob Wass. We then toured 



 28 

the plant. 
 
 
 
 
Merchant, Bruce, Sue Foune, and Bob Wass . E-mailed letter. 17 Apr. 2008. 

Susemihl e-mailed letter to representatives of the Kalamazoo Water 
Reclamation Plant outlining the composting project and its ramifications 
for the plant. Requested a meeting to discuss WMU’s water billing, etc. 
 

 
Appendix III.  Raw Data Collected 
 

Table Set III.1: Davis Before Tray Elimination 
 
 

Time Food Wt (lbs) # of Students lbs/student

11:00 AM 28.5 237 0.12

2:00 PM 14.5 241 0.06

4:00 PM 26.5 70 0.38

7:00 PM 118 308 0.38

Production Totals 187.5 856 0.22

Time Food Wt (lbs) # of Students lbs/Student

7:00 AM - 7:00 PM 24 856 0.03

Time Food Wt (lbs) # of Students lbs/student

11:00 AM 19 237 0.08

2:00 PM 45.5 241 0.19

4:00 PM 8 70 0.11

7:00 PM 68 308 0.22

Tray Totals 140.5 856 0.16

Time Food Wt (lbs) # of Students lbs/student

7:00 AM - 7:00 PM 5 856 0.005

Combined Totals 333 856 0.39

Peel/Core Waste

Production Waste

Preparatory Waste

Tray Waste
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Table Set III.2: Davis After Tray Elimination 
 
 
 
 
 
 
 
 
 
 

Time Total Wt (lbs)

11:00 AM 5 20 25

2:00 PM 8 17 25

4:00 PM 25 25

7:00 PM 17 31 2.5 50.5

125.5

Time Total Wt (lbs)

11:00 AM 15 15

2:00 PM 5 5

4:00 PM

7:00 PM 18 13 1 32

52

Time Total Wt (lbs)

11:00 AM 5 5

2:00 PM 3.5 3.5

4:00 PM

7:00 PM 9 9

17.5

Time Total Wt (lbs)

11:00 AM 15 15

2:00 PM 16 17 14 47

4:00 PM 5.5 5.5

7:00 PM 20 21 32 73

Tray Waste

Peel/Core Waste

Total Wt (lbs)

Food Wt (lbs)

Food Wt (lbs)

Total Wt (lbs)

Food Wt (lbs)

Food Wt (lbs)

Production

Preparatory

Total Wt (lbs)
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Table Set III.3: Valley I Before Tray Elimination 
 
 
 
 

Time Food Wt (lbs) # of Students lbs/Student

11:00 AM 30.5 335 0.09

2:00 PM 16 488 0.03

4:00 PM 11 120 0.09

7:00 PM 74 554 0.13

Production Totals 131.5 1497 0.09

Time Food Wt (lbs) # of Students lbs/Student

N/A N/A 1497 N/A

Time Food Wt (lbs) # of Students lbs/student

11:00 AM 26 335 0.08

2:00 PM 92 488 0.19

4:00 PM 20 120 0.17

7:00 PM 130.5 554 0.24

Tray Totals 268.5 1497 0.18

Time Food Wt (lbs) # of Students lbs/student

7:00 AM - 7:00 PM 6 1497 0.004

Combined Totals 406 1497 0.27

Peel/Core Waste

Production Waste

Preparatory Waste

*Study will be repeated on 03/11/08*

Tray Waste
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Table Set III.4: Valley I Before Tray Elimination (cont’d.) 
 
 3/11/08 Re-do

Time Food Wt (lbs) # of Students lbs/Student

11:00 AM 10 225 0.044

2:00 PM 26 351 0.074

4:00 PM 20 131 0.153

7:00 PM 88 509 0.173

Production Totals 144 1216 0.118

Time Food Wt (lbs) # of Students lbs/Student

11:00 AM 47.5 225 0.211

2:00 PM 28.5 351 0.081

4:00 PM 4.5 131 0.034

7:00 PM 5 509 0.010

Preparatory Totals 85.5 1216 0.070

Production Waste

Preparatory Waste
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Table Set III.5: Valley I After Tray Elimination 
 
 
 
 

Time Total Wt (lbs)

11:00 AM 1 4 39 44

2:00 PM 16 11 22 49

4:00 PM 10 10

7:00 PM 38 16 35 89

192

Time Total Wt (lbs)

11:00 AM 42 42

2:00 PM 1 1

4:00 PM

7:00 PM 8 8

51

 

Time Total Wt (lbs)

11:00 AM 1 1

2:00 PM

4:00 PM

7:00 PM 2.5 2.5

3.5

Time Total Wt (lbs)

11:00 AM 26 26

2:00 PM 24 26 13 63

4:00 PM 21 21

Food Wt (lbs)

Preparatory

Peel/Core Waste

Tray Waste

Food Wt (lbs)

Food Wt (lbs)

Total Wt (lbs)

Total Wt (lbs)

Production

Food Wt (lbs)

Total Wt (lbs)

Time Total Wt (lbs)

11:00 AM 26 26

2:00 PM 24 26 13 63

4:00 PM 21 21

7:00 PM 40 4 44

154

400.5

Food Wt (lbs)

Total Wt (lbs)

Total Wt (lbs) 

Tray Waste
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Table Set III.6: Davis After Tray Elimination Student Count 
 
 
 
 
 
 
 
 
 

Table Set III.7: Valley I After Tray Elimination Student Count 
 
 
 

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Time 11:00 AM 2:00 PM 4:00 PM 7:00 PM Total 

# of Students 175 254 56 361 846

Time 11:00 AM 2:00 PM 4:00 PM 7:00 PM Total 

# of Students 331 409 146 478 1364
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Appendix IV.  Analysis of Raw Data 
 

Table Set IV.1: Davis Before Tray Elimination 
 
 

# of students
# of meals / 

student

Breakfast 237 0.76

Lunch 311 1.00

Dinner 308 0.99

Average ([L+D]/2) 310 Total 2.76
(meals / student) 

/ day

lbs of waste / day meals / day lbs of waste / 
meal

333 856 0.39

lbs of waste / meal meals / student / 
day

(lbs of waste / 
student) / day

0.39 2.76 1.1

# of students
# of meals / 

student

Breakfast 237 0.76

Lunch 311 1.00

Dinner 308 0.99

Average ([L+D]/2) 310 Total 2.76 (meals / student) 
/ day

lbs of waste / day meals / day
lbs of waste / 

meal

140.5 856 0.16

lbs of waste / meal
(meals / student) 

/ day
(lbs of waste / 
student) / day

0.16 2.76 0.45

Tray Waste ONLY

Total Waste
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Table Set IV.2: Davis After Tray Elimination 
 
 
 # of students

# of meals / 
student

Breakfast 175 0.52

Lunch 310 0.92

Dinner 361 1.07

Average ([L+D]/2) 336 Total 2.52
(meals / student) / 

day

lbs of waste / day meals / day
lbs of waste / 

meal

335.5 846 0.40

lbs of waste / meal (meals / student) / 
day

(lbs of waste / 
student) / day

0.40 2.52 1.0

# of students
# of meals / 

student

Breakfast 175 0.52

Lunch 310 0.92

Dinner 361 1.07

Average ([L+D]/2) 336 Total 2.52 (meals / student) / 
day

lbs of waste / day meals / day
lbs of waste / 

meal

140.5 846 0.17

lbs of waste / meal
(meals / student) / 

day
(lbs of waste / 
student) / day

0.17 2.52 0.42

Total Waste

Tray Waste ONLY
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Table Set IV.3: Valley I Before Tray Elimination 
 
 
 # of students # of meals / 

student

Breakfast 335 0.577

Lunch 608 1.05

Dinner 554 0.954

Average ([L+D]/2) 581 Total 2.58
(meals / student) 

/ day

lbs of waste / day meals / day lbs of waste / 
meal

406 1497 0.27

lbs of waste / meal (meals / student) 
/ day

(lbs of waste / 
student) / day

0.27 2.58 0.70

# of students
# of meals / 

student

Breakfast 335 0.577

Lunch 608 1.05

Dinner 554 0.954

Average ([L+D]/2) 581 Total 2.58 (meals / student) 
/ day

lbs of waste / day meals / day
lbs of waste / 

meal

268.5 1497 0.18

lbs of waste / meal
(meals / student) 

/ day
(lbs of waste / 
student) / day

0.18 2.58 0.46

Total Waste (Doesn't Include Preparatory Waste)

Tray Waste ONLY
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Table Set IV.4: Valley I Before Tray Elimination (cont’d.) 
 
 
 # of students

# of meals / 
student

Breakfast 225 0.454

Lunch 482 0.972

Dinner 509 1.03

Average ([L+D]/2) 496 Total 2.45
(meals / student) 

/ day

lbs of waste / day meals / day lbs of waste / 
meal

Scale Factor Use 
"meals / day"

229.5 1216 0.19 1.231

lbs of waste / meal (meals / student) 
/ day

(lbs of waste / 
student) / day

lbs of waste / day meals / day lbs of waste / 
meal

0.19 2.45 0.46 283 1497 0.19

# of students
# of meals / 

student

Breakfast 335 0.577

Lunch 608 1.05

Dinner 554 0.954

Average ([L+D]/2) 581 Total 2.58 (meals / student) 
/ day

lbs of waste / day meals / day
lbs of waste / 

meal

551 1497 0.37

lbs of waste / meal
(meals / student) 

/ day
(lbs of waste / 
student) / day

0.37 2.58 0.95

Scale Up

Production & Preparatory Waste

Total Waste (Adjusted for Preparatory Waste)
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Table Set IV.5: Valley I After Tray Elimination 
 
 
 
 

# of students # of meals / 
student

Breakfast 331 0.640

Lunch 555 1.07

Dinner 478 0.925

Average ([L+D]/2) 517 Total 2.64
(meals / student) / 

day

lbs of waste / day meals / day lbs of waste / 
meal

400.5 1364 0.29

lbs of waste / meal (meals / student) / 
day

(lbs of waste / 
student) / day

0.29 2.64 0.77

# of students
# of meals / 

student

Breakfast 331 0.640

Lunch 555 1.07

Dinner 478 0.925

Average ([L+D]/2) 517 Total 2.64 (meals / student) / 
day

lbs of waste / day meals / day
lbs of waste / 

meal

154 1364 0.11

lbs of waste / meal
(meals / student) / 

day
(lbs of waste / 
student) / day

0.11 2.64 0.30

Total Waste

Post Consumer and Peel/Core Waste ONLY
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Table Set IV.6: Remaining Raw Data Analysis Summary 
 
 
 

 
Dining Hall Before Tray 

Elimination
After Tray 

Elimination Change % Change

(meals / student) 
/ day

(meals / student) 
/ day

(meals / student) 
/ day

Davis 2.76 2.52 -0.24 -9%

Valley I      
*Note 1 2.58 2.64 0.06 2%

Average 2.67 2.58 -0.09 -3%

Dining Hall Before Tray 
Elimination

After Tray 
Elimination

Change % Change

(lbs of waste / 
meal)

(lbs of waste / 
meal)

(lbs of waste / 
meal)

Davis 0.39 0.40 0.01 2%

Valley I      
*Note 1

0.37 0.29 -0.07 -20%

Average 0.38 0.35 -0.03 -9%

Dining Hall Before Tray 
Elimination

After Tray 
Elimination

Change % Change

(lbs of waste / 
meal)

(lbs of waste / 
meal)

(lbs of waste / 
meal)

Davis 0.164 0.166 0.002 1%

Valley I 0.18 0.11 -0.07 -37%

Average 0.17 0.14 -0.03 -19%

Overall Waste Analysis

*Note 1: These values are from the adjusted data for the re-evaluation on 
3/18/08 of the preparatory and production waste.

Tray Waste Analysis
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