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CHAPTER 1- INTRODUCTION

Ever since humans moved from a nomadic to a settled lifestyle 10,000 years ago, we have struggled to dispose of our waste efficiently and effectively.
 In ancient civilizations, solid and human waste was often thrown out in the street or on the floors of houses, leading to a debris accumulation of up to 13 feet per century in some cultures.
 After the industrial revolution and subsequent mass migration to urban areas, efficient and safe disposal of waste became an issue of public health. English cities were the first to develop city services to address waste disposal. The effectiveness of such regulations varied dramatically by city.
 

Since the industrial revolution, the amount of waste that most humans produce has increased steadily. The United States is the most wasteful nation on the planet – it is estimated that Americans produce between 250 million and 380 million tons of municipal solid waste per year, which is the equivalent of four pounds of waste per person per day.
 In many African cities, citizens produce 1.8 pounds of waste per day, which is similar to cities in India (1.8 pounds per capita per day) and Latin America (2.2 pounds per capita per day).
 This comparison highlights the highly wasteful and materialistic nature of American culture. It also underscores the strong link between affluence and the volume of waste a society produces.
 

A society’s level of affluence also affects the types of waste is produces.
 As a result, types of waste vary by country. The Municipal Solid Waste stream in 2008 of the United States consisted of paper (31%), yard trimmings (13.2%), plastics (12%), metals (8.4%), food scraps (12.7%), rubber, leather and textiles (7.9%), wood (6.6%) and glass (4.9%).
 These numbers do not take into account the small amount of highly toxic substances that also enter the waste stream. Many of these toxins come from electronic waste, which consists of used electronic appliances such a televisions, computers and cell phones. Currently, e-waste is the fastest growing waste stream in the U.S.; only 16% of e-waste is currently recycled.
 

In the face of the increasing volume of waste, a collection of public and private entities have been arisen to address the problem. These groups collect and transport waste in exchange for a fee.
 Currently, the two main methods of waste disposal are land filling and incineration. In most of the world, landfills are the most popular method of waste disposal. It has been estimated that 55-70 percent of the waste generated in North America ends up in landfills.
 In the U.S., modern sanitary landfills are lined with plastic and filled with alternating layers of waste and dirt. In recent years, opposition to landfill siting by environmental justice advocates, as well as new stringent EPA regulations have resulted in the phasing out of older, smaller landfills and their replacement by larger, newer landfills that can meet the regulation.
 The realities of limited landfill space are becoming ever more apparent as time goes on. In less wealthy regions, such as South and West Asia and much of Africa, waste is disposed of at open dumps. Once there, waste pickers and other people who are part of the informal waste economy search through the trash for items of value that can be sold.
 

Incineration is most widely used in Western Europe. Critics of incineration decry the air pollution incineration causes as well as the high cost of the technology it requires.
 However, proponents point out that it solves the waste problem for countries that don’t have enough space for new landfills. Many cities around the world are facing the reality that landfill space is running out. For example, San Francisco has estimated that it will run out of landfill space by 2014.

Land filling and incineration are nothing more than temporary solutions to a much larger problem. In order to really address our waste problem, we must reduce the amount of waste that we as a society produce. Source reduction, recycling, and composting organic matter are the most common waste reduction strategies.
 Recycling programs have become more common in the United States in recent years. In 2005, 32.1% of MSW, about 79 million tons, was diverted from landfills through recycling and composting programs.
 However, the quality of recycling programs varies widely from state to state. 

While these statistics are promising, it is important to note that in the United States, the increasing privatization of waste management is an extremely profitable industry. In fact, in 1996, the top six waste management companies reported a combined total revenue of more than $19 billion.
 Clearly, for those corporations that rely upon our current system of wastefulness, there is little incentive for them to support programs to reduce waste production, unless they could make equal profits from waste-reduction enterprises such as recycling. (Even if transitioning to recycling were feasible, the training, time and effort required of companies to make such a transition makes it highly unlikely that many waste management companies will voluntarily pursue this option). 

Despite the efforts of communities around the world to contain and control waste, the steady amount of trash that modern humans produce has had serious environmental and social consequences. One of the most striking examples of the magnitude of this problem is the Great Pacific Garbage Patch, a swirling mass of garbage that has accumulated around the North Pacific Ocean gyre. Actually composed of two bodies – the Eastern and Western patch – the Great Pacific Garbage Patch is estimated to be at least twice the size of Texas in area.
 The term GPGP refers to two giant masses of trash, the Eastern and Western Pacific Garbage patches,that have accumulated around the North Pacific Ocean gyre. The Eastern Pacific Garbage Patch is estimated to be twice the size of Texas.
 Given the fact that ten percent of the 200 billion tons of plastic produced in the world each year ends up in the oceans, it is hardly surprising that this gigantic mass composed almost entirely of plastic now exists – and is growing – in the Pacific Ocean.
 This plastic photodegrades, rather than decomposing naturally, and as a result, marine animals ingest toxic plastics. Even more alarming, 70% of the plastic in the oceans eventually sinks to the ocean floor.
 On land, the environmental consequences of waste are also substantial; landfills contaminate groundwater and release methane into the atmosphere. The people who bear the brunt of these negative impacts are often low-income communities of color, a fact that highlights the link between environmental racism and waste management.

The biggest challenge in addressing our waste problem is changing existing attitudes about waste. The current “out of sight, out of mind” attitude that most Americans have toward waste means that they are detached from any sense of responsibility for the waste they generate. If we are to solve our waste problem, we must re-define what waste means and find positive ways to re-incorporate it into our society.
 In addition, manufacturers should begin to link the consumption and production of their product to the final waste stream and design strategies to reduce their total overall waste. 
CHAPTER 2- POMONA’S WASTE STREAM

The waste stream at Pomona College is highly complicated and involves many different processes and systems. The disposal of one piece of trash entails a lot of time, physical labor, and transportation.  Although the college attempts to deal with the enormous amount of waste to the best of its ability, it is clear that this process could be streamlined. 

The trash waste stream is perhaps one of the most simple and well-organized streams.  Trash is thrown into bins lined with clear plastic bags.  These bins are stationed around campus including in dorms, offices, academic buildings and outside.  Full bags are collected by the housekeeping staff and compacted in the College’s very own trash compacter behind Seaver Theater.  The compacted trash is placed into dumpsters that are emptied by the city of Claremont twice a week.  The College pays a large sum of money for this pick up, although it is unclear exactly how much.  The city then disposes of the trash in the Olinda Alpha Landfill in Brea.  

Recycling is dealt with in a similar manner.  Recyclables are disposed of in bins lined with white plastic bags and are usually located in pairs with trashcans.  Housekeeping picks these bags up from all buildings and they are dumped into the seven blue dumpsters behind Mudd-Blaisdell.  The city picks the bags up twice a week for free and they are taken to be recycled in the City of Industry at Grand Central Recycling.  Some students also take advantage of California’s cash refund on bottles and cans, so a small portion of recyclables are kept by students who eventually recycle them.

The Farm becomes an integral part of the waste stream when one considers compost.  All campus establishments that serve food (dining halls, Coop Fountain and Sagehen Café) produce food waste that is sent to the Farm for composting.  Students and student organizations may also bring their personal food waste to the Farm to add to the compost pile.  The compost is then used to enrich the soil and in turn grow more crops.  Untouched food from the dining halls is donated to shelters in the area and used cooking oil goes to Baker Commodities to be reused.  It is unclear if this cooking oil is donated or sold.  

Hazardous waste is also a significant part of the waste stream, especially from academic buildings such as science labs and art classes as well as from ITS.  A white dumpster behind Mudd-Blaisdell contains this waste until it is picked up by North State Environmental quarterly.  The College must pay for this service, although the exact amount in unknown.  

The upkeep of Pomona’s grounds creates green waste, which is disposed of in two different manners.  Green waste that can be used at the farm, including compost and mulch, is transported there and used by students running the farm.  All green waste that the farm cannot accommodate is taken by the city to be used on city property.

Pomona tries to avoid throwing away large, reusable items such as electronics and furniture.  Electronics are given to TLC Auctions where they are resold.   Electronics that cannot be reused are considered e-waste and are picked up by TRI Products free of charge.    Furniture, clothing, and small household items can be donated to the ReCoop, which sells these reusable items back to students.  Items that are not sold are donated to a variety of charities. Other furniture and equipment is donated to Institutional Recycling Network for renovation.  

Pomona’s waste stream is multifaceted, making it nearly impossible to know exactly where each type of waste really goes.  While there is some gray area, the general procedures described are followed to dispose of the enormous amount of waste the Pomona College community creates.  
CHAPTER 3- METHODOLOGY

Preparing for the Waste Audit 

Before we actually performed the waste audit, we did a lot of research and planning. We began by examining the audits performed by other colleges and universities, such as Furman University, University of Florida, and Portland Community College to get a sense of how other institutions set up their audits and what data they collected. After reading about other waste audits, we decided what information we hoped to learn from our audit. One of our primary goals was to determine how much recyclable and compostable material is being placed in trashcans. We thought this was an important goal because putting recyclables and compostables in the trash, which are then picked up at a high cost and dumped into a landfill, is unsustainable and economically inefficient. We also wanted to see how wastes varied between building types on campus to understand where our recycling programs are most successful and where they are lacking. While we have data about the weight of trash taken from Pomona College to landfills, we do not have any data about the percentage composition of that trash. We hoped this audit would fill in some of the gaps in our knowledge. 

With the above goals in mind, we then conducted a pre-audit to get an idea of what types of wastes to expect and to troubleshoot for potential problems we might run into when performing the audit on a larger scale. From our pre-audit, we learned that much of the contents of our trash bags were actually recyclable paper products or compostable food wastes. The pre-audit informed our decisions about what categories of waste we should focus on in the waste audit. Finally, we met with Housekeeping to work out the logistical details of the audit and to borrow the necessary supplies. 
The Waste Audit 
We chose to perform the audit on a Friday afternoon, so we could examine weekday trash. We decided to audit weekday trash because the college produces the majority of its wastes on weekdays and many of the academic and administrative buildings are not used over the weekend; therefore we would not be able to collect accurate data for those buildings if we performed a weekend audit. It is important to keep in mind that the trash would probably look very different if it had been collected on a Saturday or Sunday due to all of the special events and parties over the weekends. 

For the audit, we focused on the wastes of five major types of buildings on campus: administrative, academic science, academic non-science, the Smith Campus Center, and residential. Separating science buildings from other academic buildings was important because science labs generate different kinds of waste than other classes. The residential buildings included dorms from both North and South Campus. We did not include dining hall waste in our audit for two main reasons. The first reason was that dining hall wastes have previously been studied, while the waste in our five categories has not been measured. The second reason was that adding the dining halls would have dramatically increased the scope of our audit, which we simply did not have the time, resources, or manpower to accommodate. In the future, conducting an audit that includes the dining halls could be quite informative. 

We sorted a random sampling of trash bags from each building type into eighteen different categories: compostable paper, general paper, cardboard, miscellaneous paper, paper cups, metal, food wastes that are compostable now, food wastes that are theoretically compostable, CRV plastic, non-CRV plastic, plastic film, CRV glass, non-CRV glass, hazardous, electronic, liquids, actual trash, and a gross bucket for items that are unidentifiable or unhygienic to handle. It is important to note that of all eighteen categories listed, only the final three are actually trash. General paper, cardboard, miscellaneous paper, paper cups, metal, CRV plastic, non-CRV plastic, plastic film, CRV glass, and non-CRV glass can all be recycled. Electronic and hazardous wastes should not be thrown in with the regular trash and have separate disposal bins located in the Smith Campus Center. The food wastes we categorized as “compostable now” were defined as what the Pomona Farm can currently compost, such as coffee grounds, fruits, and vegetables. The “theoretically compostable” bin included meat, dairy, and other food wastes that could be composted on campus if we invested in the appropriate equipment. 

[image: image1.png]Figure 4.1: Total Percent Waste By
Weight (Ilbs)

Hazardous; 0.5%

Non-CRV
Glass; 1.5%

CRV Glass; 2.9%

Trash; 6.6%

Plastic Film; 2.,

Non-CRV Plastic;
12.2%

Compostable Now;
17.1%

Cardboard; 5.4%
CRV Plastic; 0.7% Misc. Paper; 0.3%
Paper Cups; 2.0%
Compostable

Metal; ;1.9%
Theor; 5.6%

Gross; 0.1%




After we sorted all of the trash for each building type, we both weighed and estimated volume measurements for each of the eighteen categories of waste. We used a food scale for the smaller bins of waste, and measured very heavy bins on bathroom scales. Weight measurements were taken to the nearest tenth of a pound. The volume was estimated in gallons to get a general idea of how much space each category occupies in the trashcan. While our trash is typically compacted before being sent to the landfill, sorting compacted trash would be extremely difficult. 

Once we finished auditing all of the trash bags, we sorted recycling bags from each of the five building types. We used the exact same categories and methods for recycling as we did for the regular trash. 
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CHAPTHER 4- RESULTS AND DISCUSSION


Weight vs. Volume
As previously described, the audit took parallel weight and volume measurements. The rationale for this decision was twofold: first, both play a role in what the College pays the City of Claremont to manage the College’s trash; second, volume is more relevant in considering the environmental impact of expanding landfill capacity. However, our methodology for measuring volume was critically flawed as we measured pre-compactor volume. Before the City collects the College’s trash, the College compacts the waste to approximately 1/20th of its pre-compacted size. As a result, our volume measurements are gross overestimates. Furthermore, the extent of overestimation is inconsistent, as some materials compact better than others (eg. aluminum cans vs. batteries). Thus, no conclusions should be drawn from our volume measurements, and these results will not be discussed. Unless otherwise noted, all references to waste quantity, amount, or percentage is by weight.


Additional Limitations
Since the audit did not look at total numbers, but rather took a random and equal sample from each of five sectors, one cannot make absolute comparisons across sectors. For example, there is no way to know if the residential sector produces more or less waste than the administrative sector. Similarly, absolute comparisons of individual waste types cannot be made, such as whether the residential sector produces more or less paper waste than the administrative sector.

Despite these limitations, the data leads to several informative results.

Failure to Divert
Before discussing specific sectors, examine figure 4.1 below, which shows the total category breakdown for all landfill-bound waste. For an easier to interpret chart, see figure 4.2, which clumps these categories into broader classifications. 
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Most alarmingly, figure 4.2 draws attention to the fact that only 18% of the landfill-bound waste was strictly trash. At most, three of these categories should be in the landfill-bound stream today: trash, compostable paper
, and theoretically compostable. These three categories make up 40.6% of the waste found in the landfill-bound stream. It follows that the remaining 59.4% of waste in the landfill-bound stream could have instead been diverted. This represents a significant failure to divert waste from the landfill. 

This failure to divert has two negative impacts. The first is environmental: the landfill-bound divertible waste represents a missed opportunity to lessen environmental impact, as explained in Chapter 2. The second is financial: 59.4% of the waste in trash dumpsters could be recycled or composted for free, but the College instead pays for its removal as trash.

This financial opportunity is not negligible, but it also cannot be quantified using audit data. Since perfect diversion would bring landfill-bound waste to 40.6% of its current weight, one might assume that the College would then only have to pay 40.6% of its current fees to the City. However, this is not necessarily the case. The City of Claremont picks up the College’s trash twice per week and charges a flat fee per dumpster plus an overweight fee for any dumpster that is heavier than a predetermined weight. The flat per-dumpster fees constitute the majority of the fees paid, so the decreased weight alone may not have a significant effect on cost. However, the accompanying decrease in post-compactor volume could reduce the number of dumpsters used, which could save cost. Alternatively, it may be possible for the City to decrease the frequency of pickups. Only picking up trash once each week (instead of twice) would similarly reduce costs for the College, and this may be feasible if diversion practices greatly improve.

This subject certainly merits further study. Closely examining the terms of the contract between the College and the City may allow for an estimate of possible financial savings under various diversion scenarios. It would be worthwhile to produce estimates both with and without the “theoretically compostable” category of waste. The difference between these two scenarios would represent the financial benefit of increasing the College’s composting capacity, and this could be compared to the cost of such a program.

Discussion of Landfill-Bound Waste by Sector
This subsection walks through each sector audited and discusses within-sector findings.

Residential

Figure 4.3 depicts the weight (in lbs.) of each category of waste in the Residential sector.
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Notably, Residential is the only sector that is dominated by trash. The other dominating category in this bimodal chart is compostable now, followed by liquids and theoretically compostable. These final three categories show that much of the Residential sector’s landfill-bound waste stream relates to food consumption. The large quantity of currently compostable waste provides a strong argument for Residential access to compost bins. 
About one third of the landfill-bound waste in the sector was recyclable. This is a better rate than in any other sector, but the two leading categories of un-recycled recyclables were general paper and CRV glass. This is surprising given that these are arguably the two categories best known for being recyclable, making it less likely that recycling education was the limiting factor.

Smith Campus Center

Figure 4.4 depicts the weight (in lbs.) of each category of waste in the SCC sector.
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Compostable paper leads the landfill-bound waste stream in this sector, largely consisting of used paper towels. These numbers exaggerate the weight of this category (and general paper) because some paper was still wet when sorted and measured (note the large quantity of liquid also in this sample).

Due to the diverse range of facilities in SCC combined with a small sample size, this sector is most prone to errors. Specifically, the five-bag sample we took likely only represented a couple of SCC’s many. For example, if a bag had come form the Coop Fountain, the ratios between categories would likely be very different (eg. theoretically compostable category would have been much better represented. This is because although the Coop Fountain composts most pre-consumer waste, it cannot compost meat or dairy. Thus, the Coop Fountain likely produces a large quantity of theoretically compostable waste, but the small sample size failed to capture this expected phenomenon.) The nature of SCC’s functions may have led to other, similar examples, so data from this sector should be used cautiously.

Administrative

Figure 4.5 depicts the weight of each category of waste in the Administrative sector.
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The audit data for this sector is overwhelmed by one particular event. The waste from a large lunch meeting was included in our Administrative sample, and these lunches had been individually packaged in bulky disposable plastic containers. In addition to the containers, there was a large amount of post-consumer food waste from the event (e.g. half-eaten sandwiches). The waste from this event accounts for the large presence of the non-CRV plastic and compostable categories in Figure 4.5. However, lunch events such as this one are likely common in administrative buildings, so there is no reason to believe that the day of the audit was unrepresentative of the administrative waste stream. However, our particular sample (five bags) certainly was more heavily weighted towards compostables and non-CRV plastic than would be the waste produced before or after lunch.

Compostable paper and general paper account for most the waste aside from this event. The prevalence of compostable paper in the landfill-bound stream is a common trend throughout the audit data. The presence of the general paper category was expected given the paper-intensive tasks performed in administrative buildings. However, it is difficult to understand why this general paper was not recycled.
Academic (Science)

Figure 4.6 depicts the weight of each category of waste in the Academic (Science) sector.
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Compostable paper and non-CRV plastic lead this sector, followed by general paper, compostable now, and trash. The presence of compostable paper follows the apparent campus-wide trend. The large role of general paper is unsurprising given that professors use a large quantity of paper as teaching aids, notes, and assignments. The compostable food scraps appear to be largely the result of faculty members eating snacks or lunch in their offices. This suggests that increasing faculty access to a compost bin could help divert a significant amount of waste away from landfills.

Academic (Non-Science)

Figure 4.7 depicts the weight of each category of waste in the Academic (Non-Science) sector.
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Though we used the same number of bags in each sector, our sample for this sector was significantly smaller (by weight) than any other, at two-thirds the size of the next smallest sector. This chart emphasizes the quantity of currently compostable waste and, to a lesser extent, theoretically compostable waste. Compostable paper is also prevalent. As in the Academic (Science) sector, much of this compostable waste appears to be the food waste from faculty eating in their offices. This data adds credence to the previous finding that increasing faculty access to a compost bin could help divert a significant amount of waste away from landfills.

It is surprising that general paper does not play a lager role in this waste stream. Though it was a major factor in the Academic (Science) waste, it makes up a very small portion of the Academic (Non-Science) waste.  

Recycling-Bound Waste
Figure 4.8 depicts the contents of waste in the bags that were labeled as recycling and were bound for Grand Central Recycling.
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General paper makes up half the weight of the recycling sample and CRV glass is another third. Another 11% goes to cardboard, and the remainder is split into small shares of other recyclables. 1.5% of the waste in the recycling-bound stream was in fact trash and did not belong in the recycling stream. However, this trash did not contaminate the recyclables enough to affect their ability to be recycled. It is not surprising that general paper and CRV glass made up the lion’s share of the recycling stream, as these are both common and heavy forms of waste on a college campus.

The fact that only 1.5% of the recycling-bound waste was trash but 41% of the landfill-bound waste was recycling suggests (unsurprisingly) that when in doubt, people place their waste in the trash cans rather than the recycling bins. The fact that the recycling stream is dominated by materials that are well known to be recyclable (general paper and CRV glass) reinforces this finding.

Specific Discussions about Special Waste Types
Three categories of waste deserve special discussion, found below.

Compostable paper

Compostable paper was one of the two most prevalent forms of waste in the landfill-bound waste stream. This category overwhelmingly consisted of paper towels and toilet paper from restrooms. The residential sector is somewhat of an exception to this trend, and this is likely because residential halls do not have paper towels in the shared or private restrooms.

The possibilities for diverting these paper towels from the landfill are not fully understood by the authors. Aside from contamination, the material (even if wet) should be recyclable. Alternatively, it could also be used as dry matter for composting. However, there are potential health implications of reclaiming used paper towels from restrooms, so this may only be feasible if users engage in better sorting. Additionally, the massive quantity of paper towels used in the College far exceeds the need for dry matter for the College’s small-scale composting program.

Considering the mass and volume of waste at stake, this issue is well worth further study. 

Compostable Now & Theoretically Compostable

Since conducting the audit, unrelated action on campus has led to the approved funding of a residence hall composting program that consists of compost bins permanently located near residence halls. The contents of these bins are to be used at the Organic Farm. This program should increase student access to composting and will contribute to reducing the large quantity of currently compostable landfill-bound waste in the Residential sector. The audit findings (20% of Residential waste is currently compostable) suggest that this composting effort is worthwhile. 

However, the large amount of compostable waste in the Academic and Administrative sectors suggests that these sectors would similarly benefit from composting programs. The planned locations for composting bins do not offer good access for faculty or staff to use after eating in their offices. This suggests that a similar, non-residential composting program could help divert a significant amount of waste away from landfills. However, the fact that the residential sector was the only one in which trash was the plurality of the landfill-bound waste stream. This may indicate that students are more responsive to waste diversion programs than are faculty or administrators. If this is the case, it weakens the argument for a non-residential composting program.

Non-CRV Plastic

Most of the sectors’ landfill-bound waste contained substantial quantities of non-CRV plastic. The sample of recycling-bound waste contained no non-CRV plastic. This suggests that people are largely failing to recycle non-CRV plastic. This is likely an education issue: non-CRV plastic is not recyclable everywhere, and many recycling programs accept some but not all types of non-CRV plastic. Thus, many students are not accustomed to being able to recycle these plastics, and active education is necessary to inform them that these are recyclable in Claremont.
CHAPTER 5- RECOMENDATIONS

Education
In response to many people not knowing which materials can be recycled or composted we recommend the following:
• Diffusing the information contained in this audit to the student and faculty in a simple and clear manor

• First year orientation presentation about being part of the College waste stream.
• Faculty and staff workshops to educate about waste specific to departments.
• Signs near garbage cans and recycle bins clearly indicating what type of waste goes in each container.

Composting Program
A pilot composting program has started with two composting bins located in Mudd-Blaisdell and between Walker and Clark. In collaboration or paralleled to this program we could recommend:

• A push for composting in non-residential areas of the colleges.
• Student accessible small compost bins inside buildings or hallways that are emptied frequently.

• The composting of hand-use paper dowels (The Motley Coffeehouse at Scripps already does this).
• Expanding the compost program at the Farm to include meat, dairy, paper towels, etc.

Other Recommendations

The recommendations that do not fit into these two categories includes:

• Encouraging The Coop Fountain to sell products with less packaging.

• An on campus program to collect CRV glass, metal, and plastics.

• Competitions between different academic, dorm, or administrative buildings to see who can reduce their waste weight the most (by weight).

• Large whiteboards in the dining halls posting pounds of waste from the previous day and tracking it for the week (McConnell dining hall at Pitzer does this).
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