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1. EXECUTIVE SUMMARY 
Resource Recycling Systems, Inc. (RRS) was hired by the University of Michigan (UM) to conduct a feasibility 
study to expand UM’s current composting program to include all compostables and all buildings on campus. The 
interest in the study has come from the Ross School of Business, the Student Sustainability Initiative, the 
University’s Integrated Assessment and students across campus.  In addition, the composting program would 
take the University closer to Zero Waste.  
 
The university currently has a small organics program composed of two main sources of compostables: food 
waste and yard waste. The food waste portion of the program collects pre-consumer food waste from select 
campus buildings and residence hall kitchens and the yard waste portion collects brush and leaves from around 
campus. Currently, the food waste is sent to the City of Ann Arbor’s composting facility. However the City hasn’t 
been interested in receiving post-consumer food waste, which includes meats, dairy or compostable cups, or 
other bio-ware. The yard waste collected is handled on UM property at the UM Plant Building and Grounds 
Services (PBGS) site. 
 
The main focus of the feasibility study was to develop a solution to process the wider variety of materials and 
the increased volume from a post-consumer food waste program into a compost product. In addition, the study 
looks at many other aspects of the new program, including but not limited to: potential changes in truck routing, 
waste and compostable material pick-up frequency, compostable products and available space. This report 
details the findings and results of the feasibility study. 
 
A phased approach was developed to implement the campus-wide program. Detailed estimates of waste 
disposed by building were created to determine the following estimates of available organics for each phase.
 

TABLE E-1: PROPOSED PHASING INCREASE IN COMPOSTABLES 

Phase 

Food Waste: incl. 
food waste, napkins 

and compostable 
containers (tons) 

Other: Animal 
Bedding (tons) 

Total 
Compostables 

(tons) 

Average Tons per 
day (including 

bulking material) 

Current 67 0 67 0.3 

Phase I 203 243 446 1.5 

Phase II 390 243 633 2.2 

Phase III 910 243 1,153 4.0 

Phase IV 1,142 243 1,385 4.9 

 
Information was solicited from vendors of in-vessel composting units and dry-anaerobic digesters including 
cost, products produced and materials processed to determine the cost for UM to develop capabilities to 
compost food-waste. Four vendors all came in close to $1 million for the system at full capacity. The following 
table shows one example used in the financial model to show the initial investment and ability to scale up as 
the program expands. 
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Phase I & II Capital Cost

Years Annual cost

Site and Building Costs 247,500$    20 19,027$       

Equipment Costs 583,680$    10 73,765$       

Carts 3,510$         10 444$             

Total 834,690$    93,235$       

Phase IV Total Capital Cost

Years Annual cost

Site and Building Costs 247,500$    20 19,027$       

Equipment Costs 890,640$    10 $112,558

Carts 15,066$       10 1,904$          

Total 1,153,206$ 133,489$      
 
Excluding the amortized capital listed in the tables above, UM PBGS would be able to operate the food waste 
collection and composting program for the costs listed in the chart below. This chart represents a scenario 
where capital is funded through a grant or other means external to PBGS and shows only the increased 
operating costs to PBGS. The cost to operate the in-vessel composter, not including capital, is about $40 per ton; 
similar to what UM pays in tip fees at the City composting facility. The program expenses include collecting the 
material from building loading docks, composting it in an in-vessel composter and purchasing biodegradable 
bags to line the carts.  Not included in the expenses are labor and material costs within the buildings associated 
with collecting the food waste and transporting it to the loading dock for pickup. The net costs shown below do 
however include savings from avoided waste disposal, avoided topsoil purchases and avoided pumping of food-
waste/grease interceptors from two large dining areas.  It should be noted that this is a high level estimate of 
costs and a more granular business case must be the next step for all involved with no assumptions of who will 
be paying. 
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ENVIRONMENTAL BENEFITS 
With this program the University could advance toward many environmental goals including diverting more than 
50% of their overall waste, reducing greenhouse gas emissions from landfills, reducing chemical fertilizer and 
pesticide use on campus, and increasing student awareness and participation in sustainability.  
 
Through composting, the University would be avoiding the production of greenhouse gases from the 
decomposition of food waste anaerobically in a landfill. Anaerobic decomposition produces methane which is 23 
times more potent than carbon dioxide in its heat trapping potential. The following chart summarizes the 
benefits of this program, in terms of Net GHG Savings by Composting in comparison to current operations.  Each 
year this program is in operation, the GHG savings are equivalent to removing a number of cars from the road 
for that duration, based on their average annual emissions; Phase I would be equal to taking 30 cars off the road 
and Phase IV would be equal to taking over 100 cars off the road. 
 

 

CONCLUSIONS 
 Purchasing an in-vessel composting system is a significant investment, approximately $1 million 

 Depending on availability of capital funding or grant opportunities, the on-going operating costs to PBGS 
are very manageable ($40 per ton excluding capital) 

 The compost could be used to improve other grounds operations 

 The University will need to continue to determine the optimal site for the compost equipment; see 
Section 4.4 for descriptions of the sites reviewed in this study and Appendix 2 for an overview of these 
sites 

 With the City contracting out their operation, the university should pursue near term options with the 
new operator (WeCare Organics) to see if they will accept a wider range of material 

 The University should also explore regional opportunities with other universities, hospitals and 
downtown Ann Arbor businesses who are also interested in expanded food waste composting 

NEXT STEPS 
 Further refine costs to implement the first stages of the program 

o Detailed funding and capitalization plans 
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o Detailed operational budget impacts for Plant Operations as a whole, Plant Building and 
Grounds Services, Dining Services, Unions, and others 

 Detailed plans for Phase I rollout 
o Partner with potential participants to determine the logistical details of bins and material flow 
o Assessments of each building for expanded cart placement at the docks 
o Student education plans and costs involved (if any) 
o Staff training 

 Engage service providers in discussion on using compostable/recyclable to-go containers and the impact 
on their cost structure 

 Organics processing 
o Engage WeCare Organics on partnership opportunities 
o Pursue RFP for in-vessel composting unit (if applicable) 
o Determine site for composting unit (if applicable) 

 Identify potential funding sources including grant opportunities 
 

IMMEDIATE NEXT STEPS 
 Meet with WeCare Organics 

 Partner with Residential Dining Services on a post-consumer pilot program 

 Work with City to convene a regional food-waste composting meeting 
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2. INTRODUCTION 
Resource Recycling Systems, Inc. (RRS) was hired by the University of Michigan (UM) to conduct a feasibility 
study to expand UM Plant Building and Grounds Services’ (PBGS) current composting program to include all 
compostables and all buildings on campus. Interest in the study has come from the Ross School of Business, the 
Student Sustainability Initiative, the University’s Integrated Assessment and students across campus.  In 
addition, the composting program would take the University closer to Zero Waste.  
 
The university currently has a small organics program composed of two main sources of compostables: food 
waste and yard waste. The food waste portion of the program collects pre-consumer food waste from select 
campus buildings and residence hall kitchens and the yard waste portion collects brush and leaves from around 
campus. Currently, the food waste is sent to the City of Ann Arbor’s composting facility. However, the City hasn’t 
been interested in receiving post-consumer food waste, which includes meats, dairy or compostable cups, or 
other bio-ware. The yard waste collected is handled on UM property at the PBGS site.  
 
The main focus of the feasibility study was to develop a solution to process the wider variety of materials and 
the increased volume from a post-consumer food waste program into a compost product. In addition, the study 
looks at many other aspects of the new program, including but not limited to: potential changes in truck routing, 
waste and compostable material pick-up frequency, compostable products and available space. This report 
details the findings and results of the feasibility study. 

3. BACKGROUND 

3.1 BENEFITS OF COMPOSTING 
In 2008, the U.S. Environmental Protection Agency (EPA) estimated that food scraps comprise about 13% of total 
municipal solid waste (MSW) generation. When food waste is sent to the landfill, it breaks down and produces 
methane, which is a greenhouse gas (GHG). Instead of landfilling or incinerating food waste, there are several 
beneficial diversions possible: feed hungry people, feed animals, industrial uses or composting. 
 
The diagram below shows the beneficial hierarchy of food waste recovery. Landfilling/incineration is the lowest 
or worst option in disposal methods of food waste. The optimal solution is to reduce the amount of food waste 
generated (source reduction).  

 
FIGURE 1: Food Waste Recovery Hierarchy

1
 

                                                           
1
 U.S. Environmental Protection Agency <http://www.epa.gov/osw/conserve/materials/organics/food/fd-gener.htm#food-

hier> 

http://www.epa.gov/osw/conserve/materials/organics/food/fd-gener.htm#food-hier
http://www.epa.gov/osw/conserve/materials/organics/food/fd-gener.htm#food-hier
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As can be seen above, composting is more beneficial than landfilling. Even more beneficial than composting is an 
industrial use, such as anaerobic digestion, which will be discussed in further detail later. 
 
Diverting organics from the landfilled waste stream decreases the cost of disposing the waste and reduces the 
GHG emissions associated with landfilling of organics; if enough is diverted, it could potentially decrease garbage 
pickup and therefore decrease the cost of the associated labor, fuel and emissions to the atmosphere. 
Statistically, the majority of food waste generated on a college campus is sourced by any dining halls from plate 
scrapings, which at UM are sent down the sanitary sewer to the waste water treatment plant. The City does not 
digest or compost the bio-solids, but instead either landfills or land applies them. It can be assumed that a 
significant amount of the food waste decomposes and releases methane. 
 
In addition to the benefits of diverting the compostables, the compost generated also has benefits for the end-
user. Compost can be used as a soil additive to increase the nutrient-content of the soil, aid plant growth, 
protect against drought, build good soil structure, and add microorganisms and earthworms that rejuvenate the 
soil.2 With the addition of nutrients, the spreading of fertilizer on soil may be reduced or in certain cases 
completely eliminated. 

3.2 CURRENT OPERATIONS 
The University of Michigan is one of the largest public universities in the state of Michigan, with the Ann Arbor 
campus covering about 712 acres and holding a student population of 41,674 (2009); with about 63% of the 
student body working towards their undergraduate degree.3 Undergraduates, and more specifically first years, 
typically choose to live in the residence halls because they’re one of the best places to meet others and enter 
into campus life. University Housing provides living accommodations for approximately 10,900 students (both 
graduate and undergraduate), which is nearly 30% of the campus’s total student population.4 Residence halls on 
campus are all different sizes and hold anywhere from 25 students to more than 1,000 students.5 It is here, 
more specifically in the dining halls of these buildings, where the highest concentration of food waste is 
generated. 
 
The University of Michigan is currently operating a small scale pre-consumer 
food waste composting project in select buildings. The food waste currently 
collected includes “pre-consumer vegetative food waste, plain rice and 
bagels.”6 See Appendix A for a copy of the report. Participating buildings are 
either residence halls with dining halls: Betsey Barbour House, East 
Quadrangle, Mary Markley Hall, Mosher Jordan, South Quadrangle and West 
Quadrangle; or student unions/gathering areas: Duderstadt Center, Palmer 
Commons and Pierpont Commons. 

 
This program collects food waste in bins located within the food prep areas 
of the buildings. The bins are picked up 2-3 times per week at the buildings’ 
loading dock and taken to the City of Ann Arbor Compost Facility. The city 
site is permitted as a yard waste compost site and is therefore limited to 
processing a maximum of 5% by volume of food waste. 
                                                           
2
 Composting101.com <http://www.composting101.com/using-compost.html> 

3
 The University of Michigan – Ann Arbor Enrollment by Age and Class Level by School or College for Term 1760 (Fall 2009) 

<http://www.ro.umich.edu/report/09fa130.pdf>  
4
 About University Housing <http://www.housing.umich.edu/about> 

5
 Residence Hall Overviews <http://www.housing.umich.edu/reshalls/overviews> 

6
 “Refuse Sort Results & Implications for the University of Michigan” (2007) 

FIGURE 2: Food Waste Bin in Kitchen 
http://www.housing.umich.edu/node/34 

http://www.composting101.com/using-compost.html
http://www.ro.umich.edu/report/09fa130.pdf
http://www.housing.umich.edu/about
http://www.housing.umich.edu/reshalls/overviews
http://www.housing.umich.edu/node/34
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The table below details the quantity of compostables UM collected at each participating building during the 
2009-2010 school year. Quantities were provided by UM in pounds and converted into tons. 
 

TABLE 1: COMPOSTABLES COLLECTED ANNUALLY IN CURRENT UM COMPOST PROGRAM 

Building Type Building Name Quantity of Compostables 

Residence Hall Betsey Barbour House 4.5 tons 

Student Union Duderstadt Center 4.4 tons 

Residence Hall East Quadrangle 11.9 tons 

Residence Hall Mary Markley Hall 7.2 tons 

Residence Hall Mosher Jordan 11.4 tons 

Student Union Palmer Commons 0.3 tons 

Student Union Pierpont Commons 8.1 tons 

Residence Hall South Quadrangle 7.7 tons 

Residence Hall West Quadrangle 12.2 tons 

TOTAL TONS CURRENTLY COLLECTED:  67.6 TONS 

 
Currently, the university is able to send their compostables to the city facility because their tonnage/volume is 
low and the material list is limited. With the proposed program expansion and increase in materials collected to 
include cooked food, meat, dairy, napkins, biodegradable cups and utensils and other items, discussed later in 
Section 4.2, UM would no longer be able to send their compostables to the City without the city upgrading their 
site. During the time of this study, the City was in negotiations with a private operator, WeCare Organics, and 
neither the City nor WeCare were in the position to work with UM on the feasibility of food waste composting.  
WeCare is currently transitioning to operating the City’s compost site and discussions with WeCare may happen 
sometime in the next couple of months. Therefore, this study analyzes the options for the university to process 
the material themselves. 
 
In addition to the program collecting pre-consumer food waste, UM manages their yard waste in a separate 
composting program. Yard waste, including brush, leaves, landscaping scraps, etc., is collected and composted in 
static piles on the PBGS site. The compost generated from this program is used on UM property as a mulch/soil 
additive for landscaping purposes. The yard waste program is proposed to be combined with the post-consumer 
program to provide the necessary carbon-content for the compostables, discussed further in Section 4.3.2. 
 
As mentioned previously, part of the motivation behind this study came from Ross School of Business and the 
example Ross is setting with their post-consumer compost program, which collects post-consumer food waste as 
well as compostable to-go containers. Ross has converted these previously trashed containers to either 
recyclable plastics or compostable materials and the utensils to compostable bio-ware. The materials collected 
in the Ross program are proposed to also be collected by the campus-wide compost program (see Section 4.2). 



 

 
 

Resource Recycling Systems Final Report –2/22/11 www.recycle.com  
UM-Ann Arbor Compost Feasibility Study Page 8  

4. PROCEDURE 
 
RRS worked closely with UM to gather sufficient data to accurately estimate the amount of compostables 
generated on campus and to determine the costs and savings to the university. 
 
Given the sprawling campus and currently limited compost program, it was decided to break the expansion into 
phases for easier implementation.  
 
The sections below describe how the estimates were made, how RRS developed the phases for implementation, 
the program options in terms of equipment and locations, the process of requesting information from vendors 
and the assumptions that were made. 

4.1 MATERIAL ESTIMATES 
In spring of 2007, UM conducted a waste sort and characterization on six different buildings based on the 
following pre-determined building classifications: administrative, classroom, research, residence hall, unions and 
recreational. Building refuse was sorted into 12 categories to determine a general breakdown of the trash at 
each building type, which could then be extrapolated across the entire campus by classifying each building. See 
Appendix A for a copy of the 2007 “Refuse Sort Results & Implications for the University of Michigan” report. 
 
The study resulted in the percent composition of the waste stream by both mass and volume for each building 
type. Combining three of the waste categories provided the total percent of compostables existing in the waste 
stream being sent to the landfill. One category was referred to as “Compostable organic waste,” the second was 
referred to as “Non-compostable organic waste” and the third was “Non-recyclable paper.” The “non-
compostable” category is defined by UM as “non-recyclable organic” items not currently compostable within the 
UM Food Waste Composting Program and includes post-consumer foods, fats, oils, greases, meats, etc.” These 
materials would be compostable in an expanded program. The “Non-recyclable paper” category is defined by 
UM as “napkins, tissues, tissue paper, sanitary items, etc.,” most of which is compostable. The three categories 
and their respective percentages by mass for each building type are presented in the table below. 
 

TABLE 2: PERCENTAGES OF COMPOSTABLES BY BUILDING TYPE 

Building Type % Compostable 
Organic Waste 

% Non-Compostable 
Organic Waste 

% Non-Recyclable 
Paper 

Administrative 9.0 %  5.0 % 27.0% 

Classroom 4.0 % 3.0 % 27.0% 

Research 1.5 % 67.5 % 4.0% 

Residence Hall 13.0 % 9.0 % 12.5% 

Union 11.5 % 25.5 % 17.0% 

Recreational 6.5 % 0.5 % 22.0% 
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On average, across all building types, the compostables make up a significant portion of the waste stream sent 
to the landfill. The pie charts below show the overall fraction of compostables in selected building types, as well 
as the breakdown of the compostable slice. As can be seen, the amount and composition of compostables in the 
waste is highly variable and changes with building type. 
 

  

  
Data represented here was obtained from the 2007 “Refuse Sort Results & Implications for the University of Michigan” report. Some refuse categories 
were combined to generalize and clean up pie charts. 

 
For billing purposes, UM currently tracks the number of pickups and approximate cubic yards of waste disposed 
for each building on a monthly basis. According to the data provided, UM disposes of about 5,615 tons of MSW 
in a landfill each year. Based on the tracking for the billing and classification for each building, RRS developed 
estimated organics disposal tons per building. In addition, the food waste that is currently processed in garbage 
disposals and sent to the waste water treatment facility were included in the estimates. 
 
According to these calculations, UM disposes of about 1,725 tons of compostables in the landfill each year 
(about 31% of their waste stream). 

4.2 PROPOSED COMPOST PROGRAM 
In order to understand one potential path for this program to rollout campus wide, RRS developed a phased 
implementation approach. The description of each phase is below; followed by a table that summarizes the 
respective potential tons. 

Phase I  

The main focus of the proposed first phase is to expand the existing composting program to accept post-
consumer food-waste. The residence halls that currently compost would expand to collect post-consumer food 
waste including plate scrapings, cooked but uneaten food, napkins, and other prep waste not currently 
accepted. The unions that currently participate in the program would not be included in Phase I because of the 
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higher percentage of to go containers. Please see Section 5.2 for a discussion on how the post consumer 
program could be implemented in the dining halls. In addition, Phase I would target two other “low-hanging 
fruit,” the Ross School of Business compostable program and animal bedding from the Life Sciences Institute 
(LSI) and Biomedical Science Research Building (BSRB). The Ross material is currently collected and sent to an 
offsite composter. The animal bedding is being landfilled. They are both organic streams that could be diverted 
to this program easily.  

Phase II  

The proposed second phase would expand the program to the take-out cafes and ‘grab and go’ stores to use 
only compostable containers. This would mimic the program currently at the Ross School of Business at the 
residence halls and unions listed in Table 1. They would switch all to-go containers, cups and utensils to 
compostable materials and have bins to collect them along with the napkins and other organics.  

Phase III  

The proposed third phase begins including buildings that do not currently participate in the compost program, 
beginning with the types of buildings included in the program thus far. These include the additional residence 
halls on campus, additional unions and the remaining research buildings on campus. The remaining residence 
halls on campus are brought into the new program at Phase III because it is a significant source of compostables 
(mainly from the dining halls). Please see Section 5.5.2 for a discussion on bringing the non-UM controlled food 
vendors in the unions in this program. 

Phase IV  

The proposed fourth phase completes the expansion by including the remaining buildings on campus: 
classrooms, recreational buildings and administrative buildings. These buildings are expected to be the most 
difficult for the collection of compostables, due to their highly variable nature. In each of these buildings, it is 
expected that central containers would be placed to collect organic materials. This program is not assumed to be 
a full ‘zero-waste’ program. 
 
Three examples of similarly sized universities that have post consumer programs are listed below. More 
examples are available in Appendix 4: 

 University of Colorado: Post consumer program in the dining halls and a Zero-Waste Stadium program 

 University of California-Berkeley: Post-consumer program in the dining halls and currently expanding to 
all cafés  

 University of Washington: Post-consumer program available campus wide by request. Program currently 
services over 60 buildings.  

 
The table below shows the proposed phases and the total tonnage expected for that phase. It is important to 
note that this table does not include the quantity of yard waste/bulking material required to achieve the optimal 
C:N ratio or bulk density, which will be explained in Section 4.3.2.  
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TABLE 3: PROPOSED PHASING INCREASE IN COMPOSTABLES 

Phase 

Food Waste: incl. 
food waste, napkins 

and compostable 
containers (tons) 

Other: Animal 
Bedding (tons) 

Total 
Compostables 

(tons) 

Average Tons per 
day (including 

bulking material) 

Current 67 0 67 0.3 

Phase I 203 243 446 1.5 

Phase II 390 243 633 2.2 

Phase III 910 243 1153 4.0 

Phase IV 1142 243 1385 4.9 

 

4.3 PROCESSING OPTIONS 
  

4.3.1 ANAEROBIC DIGESTION 

Anaerobic digestion (AD) was looked at as a possible equipment option for UM. Anaerobic digestion is the 
process of organic materials breaking down via microorganisms in an environment absent of oxygen. Equipment 
involved is a large tank or concrete contained area with a few ancillary items (agitator, motor, heating supply, 
etc). The compostables would be dumped into a system that would carry the materials into the tank. A gas 
(termed biogas) is produced and collected via gas collection piping. This biogas is typically 55-65% methane, and 
can therefore be burned to generate another useful form of energy. Some of the gas can be burned to maintain 
the necessary elevated temperature of the tank or to generate electricity. These AD systems are commonly used 
on dairy farms to process the manure. The solids generated from the AD system are not land-applicable and will 
require additional processing (typically composting) before it will be safe to use on grounds. Therefore the 
footprint of the equipment/processing areas required to convert food waste into usable land-applicable 
materials was found to be much larger for this type of system. 
 

4.3.2 COMPOSTING 

Composting is a process very similar to AD, except with an oxygenated atmosphere and the end product is 
typically ready for land application. However, especially with in-vessel composting, the end product will require 
curing time for several weeks to finish stabilizing. Composting is the process of organic materials breaking down 
via decomposition by bacteria, which require oxygen to survive. The bacteria and microorganisms also desire a 
particular balance between two elements: carbon and nitrogen. The initial carbon to nitrogen ratio (C:N) has 
been determined to be optimal in the range of 25-30 parts carbon to 1 part nitrogen (25-30:1). The optimal ratio 
shifts slightly with the type of composting chosen (in-vessel, windrow, aerated static pile), but is generally in this 
range. A C:N ratio too rich in carbon (high) will result in slowed decomposition; a C:N ratio too rich in nitrogen 
(low) will have a higher propensity of ‘going anaerobic’ and producing methane. In general, “browns” are 
organic materials with high levels of carbon and “greens” are organic materials with high levels of nitrogen. See 
the table below for sample C:N ratios.7 It is proposed that a portion of UM’s current yard waste collected for 

                                                           
7
 <http://www.composting101.com/c-n-ratio.html> 

http://www.composting101.com/c-n-ratio.html
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composting will be added to this proposed compost program to provide the optimal C:N ratio. Quantity of yard 
waste needed will depend on the type of compost program chosen and the amount of food waste collected. 
 

TABLE 4: ESTIMATED CARBON-TO-NITROGEN RATIOS OF SAMPLE ORGANIC MATERIALS 

Browns = High Carbon C:N  Greens=High Nitrogen C:N 

Corn stalks 75:1  Food waste 20:1 

Leaves 60:1  Garden waste 30:1 

Pine needles 80:1  Grass clippings 20:1 

Straw 75:1  Hay 25:1 

Wood chips 400:1  Vegetable scraps 25:1 

 
In addition to the C:N ratio, it is important to have some larger bulking pieces in order to help aerate the 
compost. Some common bulking materials are wood chips, straw and branches, which also contribute to the 
carbon content of your compost. 
 
There are many options for composting material including long piles of material called windrows, aerated static 
pile, and in-vessel composting. Due to current Michigan regulations, this study focused on in-vessel options to 
ensure that a wide variety of materials could be collected and processed. 
 
In-vessel composting equipment generally has the smallest footprint for the amount of compostables they can 
process. Windrows require a large footprint and have more stringent regulations controlling how the site is 
developed and what materials can be processed because it is open, while the in-vessel process is enclosed. 
Aerated static piles have relatively small footprints, but do not allow for the same level of control as an in-vessel 
unit. 
 

4.3.3 TUTHILL FARMS (OFF-SITE COMPOSTING) 

Tuthill Farms is a yard-waste compost site located in Livingston County that accepts a wide variety of materials 
on a limited basis. They are currently composting the Ross School of Business organics stream. They currently 
only work with one hauler for non-yard waste materials who inspects each load for contamination. This option is 
analyzed, but would be difficult to be cost competitive because of the long haul distance and hauler restrictions.  
  

4.3.4 CITY OF ANN ARBOR COMPOST FACILITY (OFF-SITE COMPOSTING) 

Currently, the City of Ann Arbor Compost Facility is accepting the materials collected by UM’s pre-consumer 
compost program. The site is permitted as a yard waste compost site, which limits the amount of food waste 
(pre- and post-consumer) to 5% by volume. In addition, the City has not wanted to expand to any post-consumer 
or compostable containers except on a very limited basis. They have been concerned about their ability to 
handle large amounts of post-consumer material and with compostable containers not breaking down in the 
windrows. 
 
Recently, the City has contracted with WeCare Organics (WeCare) to operate the site. WeCare may be more 
willing to take a wider range of materials and more willing to partner to accept post-consumer material. The City 
does plan to expand its own food-waste composting collection through its residential green waste collection and 



 

 
 

Resource Recycling Systems Final Report –2/22/11 www.recycle.com  
UM-Ann Arbor Compost Feasibility Study Page 13  

is likely looking to maximize the 5% food-waste limitation on its own. RRS will be meeting with WeCare after 
finalizing this report to better understand their willingness to expand food-waste processing. 
 

4.4 POTENTIAL SITES 
RRS reviewed four sites on UM property as potential locations for a composting operation: Glazier Way, 
Grounds, Matthaei Botanical Gardens and the North Campus Research Complex (NCRC). Each site had both 
advantages and disadvantages, as are discussed below. 
 
 
Glazier Way 
The Glazier Way site is located across Glazier Way from the current Grounds site (between Fuller and Huron 
Parkway). It consists of an old landfill, capped with a gravel pad. Because of this, the site would be difficult to 
permit for a compost operation. It also is very close to surface waters and wetlands, which is an added difficulty. 
RRS was told this site has a high probability of being used for something else in the future, and the compost 
operations may be required to relocate.  
 
This area currently has a temporary use as 
it is typically used as a “bus-pool” lot for 
construction workers working on UM’s 
campus. There are a few light poles at the 
site, which indicates electricity would be 
available to the compost equipment if 
needed. The smaller area of the site is 
currently used as large item storage (i.e. 
dumpsters, transformers, etc.). This site 
has great proximity to the grounds 
operators at the Grounds site, which 
would make the transition of operations 
easier as well as the potential sharing of 
equipment possible.  
 
Due to the difficulties mentioned, the Glazier Way site is likely not suitable for the location of the compost 
equipment 
 
 
Current Grounds 
The Grounds site is located on Draper Dr. south of Hayward St., near the Naval Architecture & Marine 
Engineering building and Arborcrest Cemetery. It was found to be small and would be difficult to fit an in-vessel 
system at their site while still utilizing that location for the current yard waste processing/mulching. In addition, 
portions of the Grounds site are being planned for repurposing; shrinking the already limited space available for 
the current yard waste composting operations. 
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The current Grounds site seemed ideal to 
locate the proposed program compost 
equipment based solely from an 
operations standpoint, since it will require 
a couple hours each day from potentially 
Grounds personnel for maintenance and 
loading/unloading of materials. 
Equipment could be shared and travel 
time between operating the yard waste 
composting and the in-vessel compost 
unit would be negligible. It also would be 
very simple to add yard waste to the 
compost unit as needed since they would 
be located on the same site. 
 
Due to the difficulties mentioned, the 
current Grounds site is likely not suitable 
for the location of the compost 
equipment. 
 

 
 
Matthaei Botanical Gardens 
The Matthaei Botanical Gardens is located on 
Dixboro Road between Plymouth Road and 
Geddes Road in Ann Arbor and has potential as 
a location for the compost site. It is located 
farther from the current Grounds site than the 
previous two potential sites, which requires 
more time for the operators to travel back and 
forth, or be operated by Matthaei staff, and 
would most likely require the purchase of 
additional equipment to remain at the compost 
site.  
 
This site contains a field that is large enough to 
support the proposed compost operations with 
additional space to spare. Part of the field is 
currently used as space for additional parking when large events are held at Matthaei Botanical Gardens, but the 
compost operations need not interfere with this area. Also, locating the compost processing here will allow the 
Gardens to incorporate additional education and training of the compost process into their educational/tour 
programs. 
 
At this time, the Matthaei Botanical Gardens site may be suitable to house compost operations. More research 
will be needed. 
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North Campus Research Complex (NCRC) 
The NCRC is located on Plymouth Road between Huron 
Parkway and Green Road. It is very large and has 
plenty of available space for an in-vessel compost unit. 
This area used to hold the Pfizer Research Center, until 
it was bought by UM and converted into its own 
research complex. Given the size and past uses for this 
area, this site has the highest probability of all these 
potential sites to be used for another commercial 
purpose in the future, which would require the 
compost operations to be relocated. This site is 
located some distance from the current Grounds site, 
which would require more time from the operators to 
travel back and forth and would most likely require the 
purchase of additional equipment to remain at the 
compost site. This location also has a stream running 
through a portion of it, which could cause issues with 
permitting a compost site here. 
 
Due to these difficulties, the North Campus Research Complex is not likely a long-term solution for the location 
of the compost equipment.  
 
The table below summarizes the advantages of each site discussed in this section. 
 

TABLE 5: ADVANTAGES OF POTENTIAL SITES FOR PROPOSED COMPOST PROGRAM 

Advantage Glazier Way Current Grounds 
Matthaei Botanical 

Gardens 
NCRC 

Sufficient space to site 
in-vessel operation  

 
  

Centrally located to 
campus   

 
 

Educational 
opportunities 

   
 

Long-term site potential   
  

Lack of regulatory 
hurdles 

  
  

Available supply of wood 
chips   

  

Utilities available 
    

 



 

 
 

Resource Recycling Systems Final Report –2/22/11 www.recycle.com  
UM-Ann Arbor Compost Feasibility Study Page 16  

In order for a site to be considered as a location for the in-vessel compost operations, it needs to have the 
following: 

 2 acres of available space 

 No surface waters or wetlands within 200 feet 

 480V electrical service 

 Area for stormwater detention basin or rain garden for on-site retention 

 Water connection or rain water harvesting system 

 Centrally located (ideal) 
 

4.5 REQUEST FOR INFORMATION  
RRS sent Requests for Information (RFIs) to ten vendors specializing in organics management (composting or 
anaerobic digestion). Seven of the ten companies replied with estimated costs (capital and O&M), footprint, 
equipment life, examples in use, etc. This information was analyzed and the RFIs were compared to determine 
the most appropriate fit with the University of Michigan proposed compost program described above. The table 
below (and continued on the next page) summarizes the companies that were contacted and what type of 
equipment they suggested. 
 
 

TABLE 6: RFI RESPONSES AND BASELINE DATA 

Company Name 
Type of 

Equipment 
Responded 

to RFI? 

Equipment Capital 
for Full Program 
Rollout ($000) 

Building/Site 
Capital 
($000) 

Total 
Cost 

($000) 
Scalable? 

EcoDrum 

Continuous 
In-Vessel 
Compost 

Yes $497.7 $425.7 $ 923.4 Yes 

Gaia Recycle 

Batch 
Dehydrator, 
Sterilizer 

Yes $1,120.0 $342.0 $1,462.0 Yes 

Harvest 
Batch Dry 
Anaerobic 
Digester  

No NA NA NA NA 

Hot Rot 
Continuous 
In-Vessel 
Compost 

Yes $890.6 $247.5 $1,138.1 Yes 

Green Mountain 
Technologies 

Continuous 
In-Vessel 
Compost 

No NA NA NA NA 

Engineered 
Compost 
Systems, Inc. 

Batch In-
Vessel 
Compost  

Yes $892.5 $247.5 $1,140.0 Yes 
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TABLE 6: RFI RESPONSES AND BASELINE DATA 

Company Name 
Type of 

Equipment 
Responded 

to RFI? 

Equipment Capital 
for Full Program 
Rollout ($000) 

Building/Site 
Capital 
($000) 

Total 
Cost 

($000) 
Scalable? 

OnSite Power 
Systems, Inc. 

Batch Dry 
Anaerobic 
Digester 

No NA NA NA NA 

BioFerm Energy 
Solutions 

Batch Dry 
Anaerobic 
Digester 

Yes $3,292.1 $50.0 $3,342.1 No 

Wright 
Environmental 

Continuous 
In-Vessel 
Compost 

Yes $848.9 $425.7 $1,274.6 Yes 

Vertal Inc. 
Continuous 
In-Vessel 
Compost 

Yes $1,500.0 $247.5 $1,747.5 Yes 

 
Based on the responses to the RFI, the University has four likely choices to process compostable materials: 

 EcoDrum 

 HotRot 

 Engineered Compost Systems, Inc 

 Wright Environmental 
 
The only dry anaerobic digestion solution to be proposed is considerably more expensive than any of the other 
options. In addition, it requires more tons than are available on campus. This system would require partnering 
with other regional entities to achieve the minimum tonnages. 
 
GaiaRecycle is not actually a composter, but instead dehydrates, sterilizes and grinds the organic waste to 
reduce volume. The end product would still need to be composted. 
 
For the business case outlined in Section 5.6, we used the HotRot system for the following reasons: 

 Completeness of solution proposed 

 Size of composter 
o 2.5 tons per day capacity allows for significant initial program expansion before reaching 

capacity. 
o Expansion is easier, same loading hopper can be used for multiple composters 
o The largest EcoDrum is a 0.5 ton per day with that capacity being reached very early on and 

many more composters to manage at the later phases. 
o Wright Environmental has smaller units but proposed a 5-ton unit that required at least 2.5 tons 

per day. The units appeared to be less scalable and required a larger building. 

 Continuous loading: hopper can be loaded with food waste and bulking material and left for the rest of 
the day 

 Small building: the HotRot units can be placed outside, so only a small building to receive material and 
load into the hopper is needed. In addition a covered bunker is needed for storage of compost while it is 
curing. 
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For the Hot Rot system we have assumed the following: 

 Site will need to be minimally graded 

 Electrical utilities will need to be brought in from a nearby service (480V) 

 Small metal tipping building will be built (35’x60’) to house the 10-cy loading hopper, shredder and 
bulking material  

 The units will be fed by a screw auger from the loading hopper 

 The discharge will be to a covered area for curing (30’x35’) with a concrete pad 

 A skid steer will be used to load the food waste into the hopper 
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5. OPERATIONS 
 
Adding a post-consumer composting program with one of the above processing technologies will affect many 
operations on campus: 

 Waste/food waste collection 

 Dining services 

 Grounds 

 Compost site host 
 

This section outlines the expected operational changes in those departments. It is not assumed that this section 
will address all concerns, but should provide some framework for decision making. 

5.1 ORGANICS PROCESSING OPERATION 
Overall, the processing of the organics will add an entirely new operation to the campus, while affecting other 
current operations. The processing operation will need to find a site that is suitably convenient to be operated 
by the appropriate staff. We have not identified who will operate the composting equipment as part of the 
feasibility study. 
 

  
FIGURE 3: UM Current Operations Compost Flow Diagram FIGURE 4: UM Proposed Operations Compost Flow Diagram 

 
The basic operation of the in-vessel composting system is: 

 Food-waste is dumped on the floor of the tipping building 

 Food-waste is loaded into the hopper using a skid steer 

 Bulking agent such as mulch, wood chips, animal bedding or other will be added to the hopper at the 
same time. 

 Food-waste is loaded each day and spends approximately 15 days in the unit 

 At that point it is discharged to the curing area 

 The compost stays in the curing area for 1-3 months until it has stabilized  

 Stable compost can be stored outdoors in piles for use 

 Basic maintenance to the motors, bearings and other moving parts must be done on a regular schedule 

 It is estimated this will take between 2 and 4.8 hours each weekday 
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TABLE 7: PROJECTED LABOR TO OPERATE IN-VESSEL COMPOSTING SYSTEM FOR 
EACH PHASE 

Phase 
Total Tons  

(incl. Bulking Material) 
Hours per Day  

(5 days per week) 
FTE (including 

seasonal fluctuation) 

Phase I 548 2.0 0.21 

Phase II 794 2.5 0.26 

Phase III 1,457 4.0 0.42 

Phase IV 1,767 4.8 0.51 

 

5.2 IN BUILDING OPERATIONS 
There are many considerations to ensure that the post-consumer composting program is a success in the 
buildings. The goals within the buildings will be to: 

 Keep the dining operations “service-oriented” 

 Ensure odors do not develop in the organics bins  

 Divert organics to the new program 

 Keep costs down for compostable containers and additional labor required 

 Expand the program to outside food vendors 
 

Initially the proposed expanded program will still be limited to the dining halls. Here, the material available to 
students can be highly controlled through purchasing decisions. This will significantly reduce potential 
contamination of the organics stream. See Section 5.5.1 for a discussion on contamination.  
 
Determining how food waste will be collected within buildings will be done in partnership with all participating 
units to ensure compatibility with their operations.  Currently in the dining halls, food waste is either dumped 
down the drain or placed in the trash. Most of this operation happens “behind the scenes” where students are 
not expected to handle this waste themselves. Many universities that have a post consumer program including 
University of California – Berkeley and University of Colorado – Boulder, have an organics bin for students to 
place their leftover food, napkins and other compostables into. This helps to increase student awareness of 
composting and change their behavior long-term. However, each dining area is unique and one solution will not 
work for all of them. Some may have space for an organics bin in the dining area; others may have more space in 
the kitchen area. Whichever collection method is determined to be optimal for each dining hall, it is crucial that 
the users (including students) be educated on this new program to help the collection process run more 
smoothly and minimize contamination when the program is expanded beyond the dining halls. 
 
Food-waste can continue to be collected in 32 gal green rollcarts that the current program uses. Biodegradable 
bags can be used to line them to reduce the need for washing them. It is expected that with the increase in 
material, limited dock space and the potential for odors, the composting collection will need to be increased to 5 
days per week. However, programs at the University of California-Berkeley and University of Washington have 
collection 1-3 days per week in many locations.  In addition, adding napkins to the food-waste can help to 
reduce the odor issues because they absorb the moisture in the food waste and allow more air to circulate.  
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As part of the in-kitchen operations, RRS did investigate using pulpers to reduce the volume of food-waste 
hauled way. It was determined that the pulpers would actually increase the biological oxygen demand (BOD) in 
the university waste water. This could subject the university to fees from the City of Ann Arbor’s Waste Water 
Treatment facility. The current BOD levels already exceed City limitations, but our understanding is that they 
have been “grandfathered” in. However, installation of pulpers may change that. Without further investigation, 
the pulpers are not recommended at this time. 
 
Starting in proposed Phase II, it is suggested that the to-go containers start to be converted to compostable 
containers. For the Ross School of Business, their food-service provider offered to provide the compostable 
containers at no additional charge. Other universities and studies have shown a huge range in cost differences 
for compostable containers, ranging from no increase to a 7% increase in cost to a 100% increase in cost. UM 
will need to work with their current foodservice vendors to keep costs down for the compostable containers, 
utensils and cups. Based on other case studies, we believe the cost increase to be less than 15%.  Identifying 
funding to cover this additional cost will be necessary prior to program expansion. 
 
Overall the post consumer operation is not expected to significantly increase in-building costs for the dining 
services. The majority of the material is already handled as trash by custodial services. Specific dining areas will 
need to be analyzed as the rollout is further defined to be sure there are efficient ways to handle the material. In 
addition, bags will likely need to be provided for the roll-carts. In the initial two phases this is estimated to be 
$6,000 - $15,000 per year and program funding has yet to be determined. 
 
On the other hand, there is one potential for significant savings for dining services. Currently the food-
waste/grease interceptors for each of the kitchens must be pumped out once or multiple times per year. 
Reducing the frequency of pumping the two most frequent interceptors is estimated to save $14,500 per year to 
dining services and would be realized in Phase I. 
 
Summary of effects on in-building operations: 

 Change purchasing to ensure all (or nearly all) items are compostable in the dining areas 

 Collect food waste from those utilizing dining halls, cafeterias, etc. 

 Increase number of 32-gal rollcarts at each location 

 Increase frequency of collection to 5-days per week 

 Starting in Phase II, convert to-go containers to compostable products 

 Can reduce frequency of food-waste/grease interceptor pumping and disposal 
 

5.3 COLLECTION OPERATION 
The University operates collection vehicles for waste, recycling and food-waste collection. The food-waste 
collection is done with a small compacting truck, 3 days per week. This truck currently has extra capacity to 
handle a significant increase in tons. However, as mentioned in the previous section, due to space constraints at 
the dock, and desire to minimize odors, the collection will need to be increased to 5 days per week. This will 
reduce the number of carts at the dock since only over the weekend will multiple days of food need to be 
stored.  In addition, the truck could pickup material from Ross School of Business. 
 
Starting in Phase III, there will be significantly more buildings added to the collection list. At that time, a second 
similar truck will need to be purchased to collect the material from all the locations. Not including capital 
amortization for the trucks, the estimated collection costs for this program are in the chart below. The cost per 
ton ranges from $366 in the current scenario to $150 in Phase IV.  
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$- $50,000 $100,000 $150,000 $200,000 

Current Collection
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Phase III

Phase IV

PBGS Collection Costs for 
Post-Consumer Food Waste Program

 
 

5.4 GROUNDS 
Compost has a number of potential uses on the campus and it is unlikely that the university will have difficulty 
using all of the compost this produces. The grounds department is very progressive in trying new, more 
sustainable techniques for maintaining the grounds while still keeping the high standards of the university. 
Three areas where the compost could be used are: 

 Replace and amend top soil purchases 

 Brew compost tea and spread as a liquid fertilizer 

 Top dress the lawns with compost to replace fertilizer 
 

The grounds department purchases around 2,500 tons per year of topsoil to use for planting new beds and 
amending existing beds. The compost could be combined with purchased top soil to improve the quality of the 
top soil and reduce the volume purchased. 
 
Compost can be used to produce compost tea by placing compost in a burlap sack and allowed to sit in water for 
7-10 days to absorb the nutrients. Compost tea brewers can also be purchased to speed the process. The 
compost tea can then be spread on lawns and other vegetation as fertilizers. In general, compost tea has been 
shown by other universities including Harvard to reduce or eliminate the ongoing use of fertilizers for well-
managed areas. Based on a study done at the Presidio Golf Course in San Francisco, we estimated that in Phase 
I, there would be sufficient compost to use compost tea as a replacement for fertilizer on all Priority 3 and 
Priority 2 lawns. However, significant further testing will need to be done to determine cost increases in labor to 
brew the tea and spread on the lawns. In addition, the effectiveness at maintaining the high quality grounds will 
need to be determined.  
 
Finally, compost can be used to top dress lawns to add nutrients to the soil. This method has been shown to be 
more effective than compost tea, but is more difficult to spread. In addition, the amount of compost needed to 
top dress lawns is prohibitive for this use. Approximately 17cy of compost are needed per acre of lawn. This 
method could cover between 32 and 105 acres of lawn. In order to achieve this, expensive top dressing 
equipment would need to be purchased. This method is expected to be a cost increase over using fertilizers. 
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TABLE 8: Potential Savings from Compost Uses 

Phase Replace Topsoil Compost Tea Compost Topdressing 

Phase I  $5,200 $26,600 $1,900 

Phase II  $7,500 $26,600 $2,800 

Phase III  $13,800 $26,600 $5,100 

Phase IV  $16,700 $26,600 $6,200 

 
Due to the uncertainty around compost tea, we used the savings from replacing topsoil in the business case. As 
mentioned above, these savings may be lost with increases in labor for applying the tea. Integrating compost tea 
into the grounds operations should be explored further, potentially as a cost savings, but more likely to achieve 
goals of reducing synthetic fertilizer usage on campus.  

5.5 POTENTIAL ISSUES 
 

5.5.1 CONTAMINATION 

Contamination is a big concern for all of the staff who will be in charge of operating some portion of the system. 
There are three methods that will need to be implemented to control contamination: purchasing, education, 
and testing. Initially, in Phase I, contamination can be controlled significantly through the purchasing of 
compostable items or the elimination of single serving packets. In addition, other schools have instituted 
student training programs at the beginning of each semester. For example, at UC-Berkeley, there is a student 
standing at the composting bin for the first 2-3 weeks of school helping students understand what can be 
composted and what needs to be thrown away or recycled. This is a volunteer program that was handled 
through one of the sustainability clubs. 
 
Another aspect of the program is to ensure that a wide range of materials can be accepted by the program. If 
the University operates its own composting equipment, tests will need to be done on any compostable products 
to be sure that they break down. This is also the reason that we have included the shredder in the operating 
model. The shredder will help initiate the breakdown process for any of the compostable containers. Finally, the 
compost is screened before being used and so any large contamination, such as plastic bottles, will be taken out.    
 
The operator of the compost system will also need to visually inspect all material before placing it into the 
hopper to ensure that there is not gross contamination. 
 
 

5.5.2 OUTSIDE VENDORS 

If everything runs smoothly with the implementation of all four phases, UM would be on their way to becoming 
a “zero-waste” campus. Being an area that is typically looked up to for innovative ideas on sustainability, it 
would be a huge feat to accomplish. In addition, many of the student unions have vendors outside the control of 
UM such as: Wendy’s, Taco Bell, Panda Express, Mrs. Field’s, Espresso Royale, etc. Before Phases II and III are 
initiated, these vendors will need to be engaged to determine their capabilities. Many of their distributors are 
offering compostable products. In addition, the City of Seattle is pushing the envelope by requiring all 



 

 
 

Resource Recycling Systems Final Report –2/22/11 www.recycle.com  
UM-Ann Arbor Compost Feasibility Study Page 24  

restaurants and fast food chains to serve to-go meals in recyclable or compostable containers.  Financial impacts 
of these changes will also have to be considered before moving forward. 
 
 

5.5.3 RECYCLABLE VS COMPOSTABLE CONTAINERS 

With the recent transition to single stream recycling in Ann Arbor, the City can take a much wider array of 
plastics. Plastic to-go containers could be used that could then be recycled. This is encouraged strongly for the 
time being. However just as in composting, it is important to remove all contamination for the plastic to-go 
containers to be recycled. Residual food waste with these plastic containers would be considered 
contamination. The advantage of compostable containers, however, is that composting can take leftover food 
waste, napkins and other kinds of contamination that would be unacceptable with recyclables.  Even with 
continually looser rules around recycling, they still encourage everyone to wash out the containers before 
placing them in the bin. This is difficult to do with food-soiled to-go containers. 
 

5.6 PERFORMANCE AND COST MODEL 
Based on the research, interviews, stakeholder meetings and data gathering, RRS integrated all of this 
information into a cost model to help determine the feasibility of the campus-wide composting program.  The 
following is a series of tables and charts to help understand the overall costs for each phase of the program. This 
financial analysis is a high level analysis designed to give PBGS the understanding of the overall costs. It does not 
allocate specific costs to any department to determine the effect on them. The University has very complex 
funding structures for a program that touches so many different departments.  There are a myriad of ways for 
allocating the costs and savings of this program. There is no assumption in this report about who will fund the 
capital for the system, who will be paying increased costs and who will benefit from any savings.  This is a high 
level estimate of costs and a more granular business case must be the next step for all involved with no 
assumptions of who will be paying. 
 
The project will require an initial investment of approximately $850,000 for Phases I and II. This is approximately 
$250,000 for building and site costs and $600,000 for equipment. For the Hot Rot system, this would include one 
composter, the tipping building, loading hopper, shredder and covered curing area. Phases III and IV will require 
an additional investment of $300,000 for the second composter. Other systems from Engineered Compost 
Systems and Wright Environmental would require similar investments. These systems all last for at least 10 
years. 

Phase I & II Capital Cost

Years Annual cost

Site and Building Costs 247,500$    20 19,027$       

Equipment Costs 583,680$    10 73,765$       

Carts 3,510$         10 444$             

Total 834,690$    93,235$       

Phase IV Total Capital Cost

Years Annual cost

Site and Building Costs 247,500$    20 19,027$       

Equipment Costs 890,640$    10 $112,558

Carts 15,066$       10 1,904$          

Total 1,153,206$ 133,489$      
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The operation of the new composting system, as described in Sections 5.1 will have an ongoing operating cost 
similar to the tip fee that the University currently pays the City to compost the pre-consumer material ($40 per 
ton). This does not include the upfront capital cost for the system.  
 

 
 

For the operating cost of the full program, including material collection as described in Section 5.3, compost 
system operation described in Section 5.1, and purchase of bags for the carts, the following chart provides a 
summary.  Note that departmental-specific costs, including labor costs to manage the food waste inside of the 
building, are not included. 
 

 
 

Phase I could be implemented with ongoing operating costs of $70,000 per year and Phase II for $110,000. 
These are costs before savings are calculated. Factoring in the following savings for Phase I reduces the overall 
program costs: 

 Reduced pumping of food-waste/grease interceptor: $14,500 
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 Replacement of topsoil: $5,180 

 Avoided waste fees: $8,040 

 Avoided compost tip fees: $2,690 

 Total savings in Phase I: $30,420 

 
 
Factoring the savings, but still excluding annual capital, the full Phase I program could be operated for under 
$40,000 per year and Phase II for $70,000. 
 
Including annual capital will make this a truly financially stable program by either paying back a loan or saving 
money each year to replace the equipment once it breaks down. As listed in the Table below this will increase 
annual operating costs by about $100,000 per year. The following chart shows full cost of the program including 
capital, but factoring the savings. 
 

 
 
Costs not included in these estimates: 

 No cost increases are included for compostable containers. See Section 5.5.3 

 No costs for new internal bins are included. Costs vary significantly from $70 for a basic ‘Slim-Jim’ type 
container to over $1,000 for built in bins similar to the Ross School of Business 

 No costs for unaccounted labor 
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Currently the Ross School of Business has a full post consumer program. They spend approximately $34,000 per 
year to process about 70 tons. If this similar program implemented for Phase II it would cost the university about 
$195,000 without any benefits of the compost. Including capital, the net cost for the above program is $172,000 
for Phase II.  
 
The following table summarizes the estimated costs in each phase. 
 

Current Phase I Phase II Phase III Phase IV

Site Operation/Tip Fees 2,693$          25,431$        31,193$        52,681$        62,483$        

     Operational $/ton 40.00$          56.95$          49.28$          45.66$          45.09$          

Collection 16,190$        37,170$        62,216$        142,593$      156,028$      

Bags -$               6,488$          15,365$        40,163$        51,210$        

Total Operating Costs 18,882$        69,089$        108,774$      235,436$      269,721$      

 Reduced pumping of 

grease traps 14,508$        14,508$        14,508$        14,508$        

Use of Compost 5,182$          7,503$          13,772$        16,695$        

Waste Tip Fees 8,038$          13,631$        24,567$        31,527$        

Compost Tip Fees 2,693$          2,693$          2,693$          2,693$          

Waste Collection Savings -$               -$               18,455$        36,910$        

Total Cost Savings 30,420$        38,334$        73,994$        102,332$      

Net Cost No Capital 18,882$        38,668$        70,440$        161,442$      167,390$      

$/ton 280.50$        86.59$          111.28$        139.93$        120.80$        

Annual Capital 8,500$          101,411$      101,668$      149,753$      150,116$      

Net Cost W/Capital 27,382$        140,079$      172,107$      311,196$      317,506$      

$/ton 406.77$        313.69$        271.90$        269.73$        229.13$        

Cost per Cart Tip 4.21$             2.70$             2.86$             2.50$             2.04$             

Ammortized Capital Costs

Cost Savings

Operating Costs

 

5.7 ENVIRONMENTAL BENEFITS 
With this program the University could advance toward many environmental goals including diverting more than 
50% of their overall waste, reducing greenhouse gas emissions from landfills, reducing chemical fertilizer and 
pesticide use on campus, and increasing student awareness and participation in sustainability. This program 
would also be a great next step toward Zero Waste. 
 
Through composting, the University would be avoiding the production of greenhouse gases from the 
decomposition of food waste anaerobically in a landfill. Anaerobic decomposition produces methane which is 23 
times more potent than carbon dioxide in its heat trapping potential. The following table summarizes the 
benefits of this program, in terms of Net GHG Savings by Composting in comparison to current operations.  Each 
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year this program is in operation, the GHG savings are equivalent to removing a number of cars from the road 
for that duration, based on their average annual emissions; Phase I would be equal to taking 30 cars off the road 
and Phase IV would be equal to taking over 100 cars off the road. 
 

 
 

6. CONCLUSIONS AND NEXT STEPS 

6.1 CONCLUSIONS 
 Purchasing an in-vessel composting system is a significant investment, approximately $1 million 

 Depending on availability of capital funding or grant opportunities, the on-going operating costs to PBGS 
of the composter are very manageable ($40 per ton excluding capital) 

 The compost could be used to improve other grounds operations 

 The University will need to continue to determine the optimal site for the compost equipment; see 
Section 4.4 for descriptions of the sites reviewed in this study and Appendix 2 for potential layouts of 
these sites  

 With the City contracting out their operation, the university should pursue near term options with the 
new operator (WeCare Organics) to see if they will accept a wider range of material 

 The University should also explore regional opportunities with other universities, hospitals and 
downtown Ann Arbor businesses who are also interested in expanded food waste composting 

6.2 PILOT PROJECT OPPORTUNITY 
Before the university purchases an in-vessel composter, a pilot project should be run to test operations and 
ability. It was suggested that South Quad might be the best applicant residence hall for such a pilot project. The 
pilot would include pre- and post-consumer food waste from the dining hall. If the University can arrange for 
WeCare Organics to accept this material, the pilot would likely be very cost effective and relatively simple to 
implement.  The Pilot could test some or all of the following: 

 Frequency of collection 

 Weekend material storage 

 Odor issues 

 Pest issues 
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 Flow of materials in the building 

 Space issues 

 Food waste collection issues 

 Student education and staff training 

 Increase in custodial or other material handling labor (if any)  

6.3 NEXT STEPS 
 Further refine costs to implement the first stages of the program 

o Detailed funding and capitalization plans 
o Detailed operational budget impacts for Plant Operations as a whole, Plant Building and 

Grounds Services, Dining Services, Unions, and others 

 Detailed plans for Phase I rollout 
o Partner with potential participants to determine the logistical details of bins and material flow 
o Assessments of each building for expanded cart placement at the docks 
o Student education plans and costs involved (if any) 
o Staff training 

 Engage service providers in discussion on using compostable/recyclable to-go containers and the impact 
on their cost structure 

 Organics processing 
o Engage WeCare Organics on partnership opportunities 
o Pursue RFP for in-vessel composting unit (if applicable) 
o Determine site for composting unit (if applicable) 

 Identify potential funding sources including grant opportunities 

6.4 IMMEDIATE NEXT STEPS 
 Meet with WeCare Organics 

 Partner with Residential Dining Services on a post-consumer pilot program  

 Work with City to convene a regional food-waste composting meeting to determine other potential 
capital and operating partners 
 

 
 



 

 
 

Resource Recycling Systems Final Report –2/22/11 www.recycle.com  
UM-Ann Arbor Compost Feasibility Study Page 30  

7. APPENDICES 
 

7.1 APPENDIX 1 – “REFUSE SORT RESULTS & IMPLICATIONS FOR 
THE UNIVERSITY OF MICHIGAN” (2007) 

 

7.2 APPENDIX 2 – POTENTIAL SITES 
 

7.3 APPENDIX 3 – POTENTIAL LAYOUT 
 

7.4 APPENDIX 4 – CASE STUDIES AT OTHER UNIVERSITIES 



 

 
 

Resource Recycling Systems Final Report –2/22/11 www.recycle.com  
UM-Ann Arbor Compost Feasibility Study   
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Refuse Sort Results & Implications for the University of Michigan 
 
April 6, 2007 
Prepared by Tracy Artley, MPH 
Recycling Coordinator  
Waste Management Services 
Plant Building & Grounds Services 
Plant Operations 
 

 
 



Background 
In March 2007, the need for a refuse sort of campus buildings was determined.  The reasons for 
this sort were three-fold: (1) determine the amount of recyclables being lost to refuse, (2) identify 
recyclable materials commonly found in the refuse in order to develop more targeted educational 
campaigns and (3) determine the amount of organic waste present in the refuse as a feedstock for 
a possible anaerobic digester project. 
 
In order to determine the composition of the entire Ann Arbor campus’ refuse in a timely manner 
and because the campus supports many different types of activities, campus buildings were 
divided into 6 categories: 

• Administrative (e.g. Wolverine Tower, Student Activities Building, etc.) 
• Classroom (e.g. Angell Hall, Mason Hall, Modern Languages Building, etc.) 
• Research (e.g. BSRB, MSRBs, Life Sciences Institute, etc.) 
• Residence Hall (e.g. South Quad, Couzens Hall, Mary Markley Hall, etc.) 
• Unions (e.g. Michigan Union, Michigan League, Pierpont Commons, etc.) 
• Recreational (e.g. Intramural Sports Building, Central Campus Recreation Building, etc.) 

 
Once buildings were classified by these categories, a representative building was chosen from 
each.  Buildings were chosen by the Recycling Coordinator, the Waste Management Services 
(WMS) Operations Foreman and other WMS staff.  As some locations share a refuse dumpster, 
some categories included refuse from multiple buildings.  In these instances, all buildings using 
the selected refuse dumpster fell into the same building-type category.  The selected building 
categories and buildings were: 

• Administrative:  Student Activities Building (SAB) 
• Classroom:  Angell/Mason/Haven/Tisch Halls 
• Research:  Life Sciences Institute (LSI) 
• Residence Hall:  Mary Markley Hall 
• Unions:  Pierpont Commons 
• Recreational:  Central Campus Recreation Building (CCRB) 

 
Methodology 
The week of March 19, 2007 was randomly selected for the refuse sort.  Buildings were then 
randomly assigned to each day of the week.  One building’s refuse was sorted each day except 
for Tuesday, when both Markley and CCRB were sorted.  Refuse from these buildings was 
sorted in separate areas at different times so as not to skew the data. 
 
Crews of 5 to 10 people (depending on time of day) sorted the refuse into 12 different waste 
categories.  The categories, with a brief description of what each category includes, are: 

• White Office Paper: standard white printing paper 
• Newspaper: newspapers, other materials on newsprint 
• Cardboard: clean pizza boxes, assorted cardboard boxes 
• Mixed Recyclable Paper: magazines, colored paper, notebook paper, boxboard, etc. 
• Non-Recyclable Paper: napkins, tissues, tissue paper, sanitary items, etc. 
• Recyclable Plastics: #1 and #2 plastic bottles and jars 
• Non-Recyclable Plastics: all other plastic items 



• Non-Compostable Organic Waste: non-recyclable organic items not currently 
compostable within the UM Food Waste Composting Program.  Includes post-consumer 
foods, fats, oils, greases, meats, etc. 

• Compostable Organic Waste: non-recyclable organic items which are acceptable in the 
UM Food Waste Composting Program.  Includes pre-consumer vegetative food waste, 
plain rice and bagels 

• Recyclable Metal: All metal beverage containers, other scrap metal 
• Recyclable Glass:  Glass bottles and jars, ceramics 
• Trash: All items that do not fall into the above categories including composite materials, 

non-recyclable glass, etc. 
 
Figure 1:  WMS Staff Sorting Refuse 

 



After sorting was complete, sorted bags were then weighed.  Bag weight and volume were 
recorded and the data were later entered into an Excel spreadsheet.  Once this was completed, a 
list of WMS refuse stops was obtained and each refuse dumpster location on campus was 
assigned to a building category based upon the activity taking place there. 
 
Results 
As we recorded the waste categories by weight and volume, the results will include both.  The 
distribution of waste by weight varied by building, as expected. 
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The same is true for the distribution by volume. 
 
Table 2 

Trash Composition by Volume
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By combining a number of the categories, we can see the data in terms of recyclable material, 
compostable material (currently compostable and potentially compostable) and actual refuse. 
 
Table 3 

Trash Analysis by Waste Category Based Upon Weight
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Table 4 

Trash Analysis by Waste Category Based Upon Volume
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Finally, by combining even more categories, we can view the data by material that is divertible 
from the landfill and that which is not.  In this case, divertible refers to items that are currently 
recyclable as well as items that could be composted using currently available technologies. 
 
Table 5 

Percentage of Refuse That May Be Diverted from Landfilling, Based Upon Weight

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

LS
I

M
ar

kl
ey

C
C
R
B

SA
B

Ang
el
/H

av
en

/M
as

on

Pie
rp

on
t

Divertable

Trash

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Table 6 

Percentage of Refuse That May Be Diverted from Landfilling, Based Upon Volume
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Discussion and Implications for the University of Michigan 
 
Recyclable Materials 
Many mixed container recyclables were found in all refuse sorted.  While not substantial in 
weight, they did take up a large volume.  It is also worth noting that there was approximately a 
10:1 ratio of non-deposit beverage containers to deposit beverage containers in this mix.  It is 
important to note that a large number of the recyclable containers found in Markley’s refuse 
were beer and liquor containers and this refuse was collected 3 days after St. Patrick’s Day.  Fear 
of receiving a "Minor In Possession" ticket may lead students living in the Residence Halls to 
throw these items in the trash rather than the recycling and the high amount of these types of 
containers may have been impacted by the proximity of the holiday and the day this refuse was 
collected and sorted.  Additional mixed container recycling bins in all buildings on campus, with 
accompanying custodial training and route evaluations, are recommended.  It is also 
recommended that a mixed container recycling educational campaign be rolled out for FY 2008. 
 
Newspapers made up a greater percentage of the refuse in CCRB and 
Mason/Angell/Haven/Tisch Halls than in other buildings.  This is not surprising as they would 
more likely be read between classes and while exercising.  It is recommended that custodians be 
trained to place littered newspapers in paper recycling bins and that paper recycling bins are 
placed in convenient locations within classroom and recreational facilities.   
 



Stacks and bags of white office paper were found in the refuse from Student Activities Building 
(SAB) and Mason/Angell/Haven/Tisch Halls.  While it is possible that this paper was 
purposefully placed in the refuse by office occupants and students, it is also possible that the 
paper was placed in the refuse by custodians co-collecting paper and refuse from offices.  It is 
recommended that custodians be provided with the equipment necessary to collect these waste 
streams at the same time while keeping them separated.  It is further recommended that recycling 
bin audits be conducted in administrative and classroom buildings to ensure that paper recycling 
bins are placed in convenient areas. 
 
Figure 2: A Stack of White Office Paper Found in a Bag of Refuse from SAB 

 
 
 
 
 
 
 
 
 
 
 
 



Piles of mixed paper were also found in the refuse from Mason/Angell/Haven/Tisch Hall.  These 
piles looked as if they were flyers removed from the posting board in Mason Hall.  It is 
recommended that paper recycling bins be located near the posting board so that these flyers can 
easily be recycled once removed. 
 
Figure 3:  Mixed Paper Found in a Bag of Refuse From Angell/Mason/Haven/Tisch Halls 

 
 
Compostable Materials 
All sorted refuse contained materials acceptable in the UM Food Waste Composting Program.  
Two of the buildings sorted, Markley and Pierpont Commons, are current participants in this 
program.  While it is not practical at this point to include the classroom, administrative and 
recreational buildings in this program, it is recommended that the program be expanded to all 
Residence Halls and Unions.  This recommendation is currently being pursued and a method to 
do so is being investigated.  It is further recommended that Markley and Pierpont expand their 
participation in the program as they had 232.5 lbs and 181 lbs, respectively, of compostable food 
waste in their refuse.   
 
While the fraction of the refuse that was compostable within UM’s current program was between 
1.3% and 14.3%, the amount of potentially compostable items was much higher.  Potentially 
compostable materials include the non-compostable organic waste and non-recyclable paper 
categories, in addition to the compostable organic category.  Items that fall within these 



categories are all compostable using a variety of composting technologies.  Tables 3 and 4 show 
the percentage of refuse that falls within this category.  Most impressive is LSI, which boasts a 
large amount of compostable animal bedding.   
 
Purchasing Practices 
Refuse from SAB was comparably high in single-serve disposal items relative to the other 
buildings.  These disposable items include single-serve coffee creamers and disposable cups.  It 
is recommended that administrative buildings purchase “convenience” items in bulk rather than 
in single-serve quantities.  This includes coffee creamers, instant beverages (e.g. hot cocoa) and 
sugar.  It is further suggested that the University endorse the use of reusable mugs in break 
rooms over purchasing disposables for employee use.   While there will be a higher initial 
upfront cost associated with the mugs, savings will be achieved in the long run in terms of 
avoided expense of purchasing disposables and refuse tip fees.  Additionally, arguments exist 
against the use of reusable mugs since water is needed to clean them.  By using a high-efficiency 
dishwasher or minimizing water used through hand-washing (e.g. turning off the tap while 
soaping the mug), environmental effects can be minimized.  Additionally, it is important to note 
that water is also required for the manufacturing of disposable paper cups. 
 
Implications for the University of Michigan 
After applying the waste-type percentages to the FY 2006 refuse totals, by building and divided 
by building category, we can estimate the large fraction of UM’s refuse which is divertible. 
 
Table 7 

Projected Waste Totals Per Year by Weight for the University of Michigan by Building Type
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Table 8 

Projected Waste Totals Per Year by Volume for the University of Michigan by Building Type
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Based upon these projections, the University of Michigan could recycle approximately 2,100 
additional tons of material each year.  More impressively, by expanding composting technologies 
present on campus, approximately 3,400 tons of material each year could also be diverted from 
the landfill.  UM’s waste footprint can be significantly reduced through additional recycling 
education and outreach and through investment in new composting technologies.  These 
technologies include in-vessel composting and anaerobic digestion, which generates methane in 
addition to compost.  It is recommended that UM investigate available composting technologies 
including anaerobic digestion in order to decrease the amount of refuse being landfilled, increase 
the amount of compost available on campus and potentially generate biogas as a source of 
energy.
 
Conclusions 
Data gathered from this series of waste sorts has provided a great deal of insight into the current 
recycling program and justified the initial reasons for conducting such sorts. 
 
(1) Determine the amount of recyclables being lost to refuse:  It is now estimated that 28.3% of 
refuse coming from UM’s Ann Arbor campus, by weight, is recyclable. 
(2) Identify recyclable materials commonly found in the refuse in order to develop more targeted 
educational campaigns:  While all types of recyclable materials were found in the refuse, the 
most prevalent were non-deposit beverage containers.  A FY 2008 educational campaign 
targeting these materials is planned to address this. 



(3) Determine the amount of organic waste present in the refuse as a feedstock for a possible 
anaerobic digester project:  It is now estimated that 45.2% of refuse coming from UM’s Ann 
Arbor campus, by weight, is potentially compostable.  This figure seems to encourage discussion 
about alternative composting technologies, including anaerobic digestion, which can remove this 
fraction from UM’s refuse stream.   
 
 



 

 
 

Resource Recycling Systems Final Report –2/22/11 www.recycle.com  
UM-Ann Arbor Compost Feasibility Study   

 
 
 
 
 
 
 
 

APPENDIX 2 – POTENTIAL SITES 
 
 



            9/29/2010 
 

www.recycle.com   Page 1 of 5 

Glazier Way Site                      Size of Site:  1.4 acres 
 

 
 

Advantages:   
1. Already has a Gravel Pad 
2. Already has electrical connections 
3. The site is secluded, but central to campus 

Disadvantages: 
1. May be too small for equipment, drop off area and curing pile 
2. Potential wetland siting issues



            9/29/2010 
 

www.recycle.com   Page 2 of 5 

Matthaei Botanical Gardens Site – 1800 N. Dixboro Rd Ann Arbor, MI 48105            Size of Site:  11.5 acres 
 
 

 

Advantages:   
4. The site is large 
5. Already has electrical connections along road and to buildings 
6. Proximity to end use 

Disadvantages: 
3. The location of the site is not central to campus 
4. Close proximity to buildings and Dixboro Rd. 

 



            9/29/2010 
 

www.recycle.com   Page 3 of 5 

North Campus Research Complex                Size of Site: 1.2 acres near buildings and 5 acres south of road 
 

 
 
Advantages:   

1. Already has a gravel pad 
2. Already has buildings 
3. Already has electrical connections 
4. Site has a lot of space for potential expansion 

Disadvantages: 
1. The location of the site is not central to campus 

 
 
 



            9/29/2010 
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University of Michigan – Current Grounds Facility – 2632 Draper Dr. Ann Arbor, MI 48108      Size of Site: ~ 1 acre 
 

 
 
Advantages: 

1. Current grounds facility 
2. Minimizes transportation 
3. Could easily share equipment 

 

Disadvantages: 
1. Potentially limited space 
2. May interfere with current yard waste mulching/composting 

operations 
 



            9/29/2010 
 

www.recycle.com   Page 5 of 5 

City of Ann Arbor Compost Facility – 4150 Platt Rd. Ann Arbor, MI 48108          Size of Site: 24 acres 
 

 
 
Advantages: 

1. Current partner 
2. UM does not operate 
3. Could accept 500 ‐ 1,200 tons of material while still operating 

as a yard waste site 

Disadvantages: 
1. Unsure what is acceptable material as soon as new operator 

takes over 
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APPENDIX 3 – POTENTIAL LAYOUT 
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APPENDIX 4 – CASE STUDIES AT UNIVERSITIES 
 
 
 
 



  Universities with Anaerobic Digestion 

www.recycle.com   9/16/2010 ‐ DRAFT  Page 1 of 8 

University of California – Davis  
 
The university worked with OnSite Power Systems, Inc. to develop an AD system that would meet their 
needs. The system was designed to process about 8 tons of food waste each week initially, but ramp up 
to larger quantities when available. At first the system was collecting food waste from high‐end 
restaurants in the Bay area, but now processes waste from restaurants in San Francisco and from the 
Campbell’s Soup Plant in Sacramento. 
 
Contacts: Professor Ruihong Zhang [(530) 754‐9530 rhzhang@ucdavis.edu] and CEO Dave Konwinski 
[(559) 270‐5760 onsitepower@comcast.net]  
Benefits: Collects methane and hydrogen gasses. 
System: Involves 2 digesters, keeping the two types of bacteria separate 

 
 

University of Wisconsin – Oshkosh  
 
The university worked with BioFerm Energy Solutions to develop a dry fermentation system that would 
be able to process 6,000 metric tons of organics (food waste, food‐processing waste and yard waste). 
The system was designed to operate in the mesophilic temperature range (about 100 F) and to operate 
with the organic material stationary while the bacteria solution is added. These liquids are then recycled 
back into the system, eliminating the risk of groundwater 
contamination. Also recycled back into the AD is some of the 
remaining material, which aids in the digestion process.  
 
Contact: Tom Sonnleitner [(920) 424‐3030 
sonnleit@uwosh.edu]  
Benefits: No water is added!; biogas is generated and collected 
above fermentation chambers; remaining material is a Level 4 
Compost, which can be used as fertilizer for soil enrichment, or 
further composted to sell; generates 350 kW of energy 
System: 28‐day cycle, 4 fermentation chambers, organic 
material does not require pretreatment (pulping, grinding, etc) 
 

Sample Facility, Not UWO 
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Ohio University 
 

Year in Operation:   2009 
Cost:  $355,370 (capital), $800,000 (total Start‐up costs) 
Feedstock:   160 tons per year of food waste and serviceware, landscaping waste, animal 

bedding and sawdust 
Collection:   64‐gallon Schaefer bins on wheels (provided with system) collects pre‐ and post‐

consumer waste—only partially filled, and the system dumps them in. 
• Public areas patrons sort their waste—found little to no contaminants. Custodial 

staff roll out to loading dock when full. 
• Dining areas—students still place trays on conveyor as normal and dining staff sort 

waste. 
• Bins collected daily, dumped and power washed before returning to the facilities 

Technology:   In‐vessel unit from Wright Environmental. 14 days to process, and an additional 90 
to cure with a capacity of 28 tons 

Compost Use:   improves intermural athletic fields and Plant Biology Gardens 
Notes for UM:  Project Challenges 

• Educating patrons to sort their own waste 
• Bioware is expensive 
• Leachate from system was being collected in tanks then pumped to a septic system 

(since the site is not connected to city sewer lines. 
Special Notes:  Having issues with the serviceware not breaking down quickly enough in unit. 

Switched from Gordon Food Services and Nature Friendly, by Stalk Market and 
Wilkinson Industries to BioSelect, but have determined an industrial shredder is still 
needed. 
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Murray State University – Murray, KY 
 
Year in Operation:    
Feedstock:   13 tons of preconsumer food waste annually is mixed with other campus‐generated 

feedstocks 
• As of Fall 2008, dining services carry out containers are 100% biodegradable: 

containers, cups, forks, etc 
o Winslow offers free drinks for those who bring in their own mugs 
o Enviroware™ for hinged take‐out boxes, to‐go cups and to‐go flatware and 

NatureWorks for cold food packages—made from corn 
Collection: 
Technology:  
Compost Use:   Finished compost is incorporated into dining services garden, faculty garden, 

Murray State’s Arboretum project and greenhouse grounds 
Notes for UM: 

• Have gone “tray‐less” at Winslow 
o Reduce food waste by 25‐50% 
o Saves water/energy: washing trays uses ~1/3 – 1/2 gallon of heated water 

per tray 
• Winslow also asks students to start with only 1 entrée, and they can get seconds 

when they’re ready 
Special Notes:  

• Hired a student to initiate, manage, organize and carry out composting and garden 
programs: Justin Van Horne 

• Extend the education aspect to elementary and middle schools 
• Issues 

o Lackluster interest 
o Full buy‐in on the part of the student body 
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Allegheny College – Meadville, PA 
 

Year in Operation:   2001—first college in Pennsylvania with in‐vessel composter for food scraps 
Feedstock:   Food alone has too much salt for healthy plant growth; mix 800‐1,000 lbs/day with 

400‐500 lbs of wood chips. 
Collection: 
Technology:   In‐vessel for 14‐16 days. Then mixed with hay and animal manure to finish in 

outdoor windrows 
Compost Use:   Use compost in flower beds, student vegetable gardens and other landscaping. Also 

create a compost “tea” to be sprayed over lawns and athletic fields to increase 
fertility 

• Before installing composter, a class was devoted to analyzing the issues; students 
analyzed costs, savings, operations efficiency, waste production, proposed pick‐up 
plan, discussed training of dining services staff and discussed educational and 
instructional signage. There is also a student‐held position of ‘Compost Assistant.’ 

• Estimated savings at about $56,000 per year, which includes: avoided hauling costs, 
producing their own topsoil (instead of purchasing), using compost “tea” and 
broadcasted compost rather than chemical fertilizers. 

Contact:  Kelly Boulton, Sustainability Coordinator  
(814) 332‐2862  
kelly.boulton@allegheny.edu  
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Appalachian State University – Boone, NC 
 

Year in Operation:   2000 – students launched pilot project of an aerated static pile and composted 
about 18 tons of food waste. 

Feedstock:   2008/2009, compost has grown to 105 tons annually 
Collection:   handled in prep area of central dining (only now do they have some postconsumer 

collection). 
Technology:  Aerated Static Pile 
Compost Use:   Compost utilized back into landscape and at the sustainable farm and edible 

schoolyard 
Notes for UM:  Ongoing education and training has been crucial 

• Biggest problem was gaining buy‐in from food services, because they had to learn 
new ways of operating. 

Contact:   Jennifer Maxwell, Resource Conservation Manager for University  
(828) 262‐3190 ext 108, (828) 297‐7240  
maxwelljb@appstate.edu  

 
  
 
 
 
 
 
 
 
 
 

 
University of Georgia, Athens 

 
Year in Operation:   1986 
Feedstock:   57 tons of campus generated feedstock each month—

currently mostly leaves and limb debris 
• 20 tons annually of food waste is collected from 1 dining 

hall (should increase five‐fold once rolled out to entire 
campus) 

• Animal wastes and mortality are composted at a 
separate agricultural facility on campus 

Technology:   Fully permitted windrow facility 
Compost Use:   Finished compost used on campus 
Contact:   Andrew Lentini, UGA Sustainability Coordinator  

(706) 542‐3152  
alentini@uga.edu  
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Clark University – Worcestor, MA 
 

Year in Operation:    
Feedstock:   Nearly 200 tons of food waste gets 

composted annually, with biodegradable 
materials and animal bedding (yard waste 
composted on campus) 

Collection: 
Technology: 

• Rotary drum/aerated windrow system 
• Sent to WeCare Environmental facility in 

Marlboro, MA 
• Becomes Class 1 compost 

Compost Use:   University has dibs on up to 20 yards 
annually of the class 1 compost for free. 

• Use for mulch on campus 
Notes for UM:   Initial challenges 

• Covering the cost of the biodegradable 
bags 

• managing odor issues 
• establishing an affective pickup schedule with waste hauler 
• management of program during summer 

Contact:   Dave Schmidt, Campus Sustainability Coordinator  
(508) 793‐7601  
dschmidt@clarku.edu  
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University of North Carolina – Chapel Hill 
 

Year in Operation:    
Feedstock:  

• FY 2001 results: 1,174.4 tons organic, 252.39 tons used beverage containers, 
2,140.81 tons fiber and 23.67 tons other. 

o FY 2001 organics: 256.48 tons food waste, 396.01 tons animal bedding, 12.98 
tons yard waste, 528.74 tons trees/firewood and 7.2 tons sawdust 

Collection:   Collection carts at various food prep areas 
• Trays are placed on conveyor by students, kitchen staff clear trays, strainer sits over 

sink to capture food waste from dish‐
wash line 

• Cart wash area (hot water available) at 
loading dock 

• Old method: Each cart weighed & 
dumped 1 by 1 

• New method: carts are dumped into a 
dumpster and dumpster dumped into 
truck (see presentation) 

Technology:   Compostables transported to Brooks Contractors Composting Facility in Goldston, 
NC 

• Windrows  
Contact:   Main office number: (919) 962‐1442 

www.fac.unc.edu/WasteReduction 
Recycling@fac.unc.edu 

 

Guilford College – Greensboro, NC 
 

Year in Operation:   2009 – purchased an Earth tub to manage food 
and other compostable waste from the dining hall 

Feedstock:   Load with about 6,000 lbs per semester of pulped 
and dewatered preconsumer and postconsumer 
food waste; bulking with wood chips and leaves 

Collection: 
Technology:   Earthtub processes about 25% of all school’s food 

waste 
Compost Use:   Cured product is applied to school’s community 

garden 
Special Notes: 

• Have problems with odor—due to too much meat 
and slow decomposition 

• Currently located near the dining hall…. May be 
moved 

• Requires the commitment of a few dedicated individuals 
Contact:   Chesapeake Fulford First, Summer Sustainability Intern 
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University of South Carolina 
 

Medical University of SC 
Year in Operation:   Collection back in 1999 
Feedstock:   30‐50 lbs of shredded food 

waste and newspaper daily 
Collection:   Kitchen staff has rolling 55‐

gallon containers to collect 
organic waste to transfer to 
the shredder attached to 
the composting unit 

Technology:   Vermi‐composting 
• Holds 32 sqft of 

compostable materials 
Contact:   Christine Von Kolnitz,  

MUSC Recycling 
Coordinator 

 
 
 
 
 
 

University of SC – Columbia 
Year in Operation:    
Feedstock:   Salad Prep and vegetative 

trimmings  
• 100 lbs per day of material 
• Hope to add animal 

bedding “soon” 
Collection:   10‐gallon plastic buckets 

collect 20‐30 lbs of material 
Technology:   EarthTub located at Russell 

House Cafeteria 
• EarthTub will be manually 

turned each day (M‐F) for 
about 10 min. Food added 
Sat and Sun 

• To start, unit was filled ¾ 
with wood chips… add 
more as needed. 

Contact:   Laura Pergolizzi,  
USC Recycling Coordinator 

 


