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1.  
SOLID WASTE ASSESSMENT 

1. Introduction 
In April 2011, the Office of the Campus Provost and Executive Vice Chancellor 
allocated funds to obtain professional services to perform data gathering and 
analysis, recommend and develop waste diversion strategies, and develop tracking 
systems and training programs.  This waste assessment study and early action 
recommendations report was launched in partial fulfillment of this initiative. 
In her memo to Tom Vani, Vice Chancellor, Business and Administrative Services, 
Alison Galloway, Campus Provost and Executive Vice Chancellor, provided 
context for this work: “In order to make further progress toward the system-wide 
policy of 75 percent diversion by 2012 and 100 percent diversion by 2020, an 
assessment of campus solid waste is needed to assist in strategic decision-making.  
Improvement of waste diversion infrastructure and development of outreach, 
education and behavioral change initiatives will be included in the 
recommendations.” 
In September 2011, SAIC Energy, Environment & Infrastructure (“SAIC”) was 
retained to provide the requested professional services.  In October 2011, 
preparations were made for the conduct of a waste assessment.  The waste 
assessment was carried out over a three-day period spanning two weeks in 
November 2011.  Data analysis was performed during December 2011. 
The field-level waste assessment work provides a foundation for the broader task: 
identification of a set of early action items for implementation.  As identified in the 
body of the report, the actions will be geared toward waste reduction and materials 
diversion and toward greater operating efficiency.  These items cover actions that 
are anticipated to be able to begin to demonstrate tangible results in the 2011-2012 
academic year, with expansion in the following academic year. 

2. Existing Conditions and Data Needs 
To gain an initial understanding of existing conditions, SAIC reviewed the 
following types of UCSC documents: 

background recycling memos prepared in May 2011 by Physical Plant 
student interns that provided an overview of recycling activities and 
accomplishments, 

disposal and diversion data, 
dorm waste studies conducted by Ecology Action in 2010, residential 

recycling implementation plan prepared by Ecology Action (“UCSC 
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Residential Recycling Implementation Plan Best Practices,” 
undated), 

sustainability plan, 
system-wide diversion measurement and policy framework. 

In addition, SAIC met with and interviewed several staff from various departments, 
such as: 

Physical Plant 
Housing 
Food Service 
Sustainability 

From these efforts, the following working assumptions and perspectives were 
developed about existing conditions and data needs: 

UCSC has a mandate to raise its diversion rate (reported by UCSC to be 
66 percent in FY 2010-11).  Sixty-three percent diversion of general 
campus refuse, 66 percent campus diversion with E-Waste, and 84 
percent campus refuse with C/D data. 

UCSC has engaged in various waste reduction and recycling activities for 
several years.  Reusables are collected by various departments.  
Recyclables are collected by Physical Plant, and rudimentary and 
preliminary materials processing (mostly sorting into higher grades 
of commodities) occurs in the parking lot next to the Physical Plant.  
Food scraps are collected from central food service areas and taken 
in compactors to a composting site in Monterey County.  Various 
informal recycling and composting activities also exist.  Overall, 
participation is widespread, and support appears strong amongst 
everybody SAIC encountered for deepened efforts, more uniform 
program offerings, and more extensive outreach efforts and 
consistent outreach materials.  

The gathering, analysis and reporting of waste diversion data is a 
cumbersome and time-consuming task for UCSC staff.  The 
resulting diversion figure is fraught with challenges, such as 
information gaps and methodological inconsistencies from year to 
year.  Indeed, this effort inhibits the ability of the few professional 
staff at Physical Plant who work on recycling to concentrate 
squarely on advancing program implementation and engaging with 
other departments in strategy and policy development, and education 
and outreach.  Unlike local governments and special districts 
throughout the state, UCSC (and the university system overall) does 
not use the State of California’s updated methodology, which has 
shifted from diversion-based estimation to disposal-based 
accounting. 

  



 
SOLID WASTE ASSESSMENT 

File:  013105/2652109006 SAIC Energy, Environment & Infrastructure, LLC   1-3 

UCSC does not have a waste reduction coordinator who focuses on ways to 
reduce the generation of discards, whether in the form of 
recyclables, compostables, or trash.  The act of generating materials 
that require collection and processing tends to signify an inefficient 
use of financial and material resources.  A waste reduction 
coordinator focuses on ways to prevent waste rather than how to 
collect and market recoverable components of solid waste.  
Frequently, these distinct functions are combined in a single job, but 
not always. 

UCSC does not have a recycling coordinator who focuses on education and 
outreach for greater student and staff engagement.  The duties that 
are typically associated with such a position are spread in an 
overlapping, disjoint, and frequently informal manner amongst 
several staff in several departments. 

UCSC’s recycling operations site has been moved repeatedly.  There is no 
permanent or semi-permanent location for it. 

UCSC has not allocated a site for a composting system that could process a 
substantial portion of the campus’ discarded organics, such as food 
scraps and compostable, non-recyclable paper. 

UCSC’s waste collection and recycling program does not operate on a clear 
fee-for-service basis.  Some services have fees, which others, such 
as collecting recyclables in carts, do not.  At several buildings, 
Physical Plant materials haulers spend considerable time aggregating 
materials from inside buildings, a task typically done by custodians 
in large commercial facilities rather than by haulers.  At the 
operations level, the cost model does not ensure the program’s 
economic sustainability. 

While UCSC’s dorm waste study provided guidance for setting early action 
priorities for one major building type (dorms), it did not directly 
address the setting of priorities throughout the campus. 

UCSC did not need a full-blown waste characterization in order to develop 
early actions.  Rather, a rapid visual waste assessment, using 
quantitative analysis and bolstered by qualitative observations, of a 
large sample of buildings was thought by staff and the consulting 
team to be adequate and fiscally prudent. 
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3. Waste Assessment Methodology 
Three days spread over a two-week period were allocated for the conduct of visual 
waste assessments.  The chosen dates (Monday, November 7th; 
Monday, November 14th; Tuesday, November 15th) were intended to be reasonably 
representative of two typical weeks on campus.  Two Mondays were selected in 
order to increase the likelihood of having trash dumpsters that contained adequate 
samples; Monday is the day of highest trash collection volume.  SAIC staff trained 
four students of the Campus Recycling Program Support Staff employed by the 
Sustainability Office to provide assistance as needed; in addition, field-level 
logistical assistance provided by Physical Plant staff helped the work to proceed at 
maximum efficiency. 
The waste assessments sought to identify broad categories of recoverable materials 
found within discarded trash, on a volumetric basis by percentage.  Samples were 
categorized as follows: 

Recyclable corrugated cardboard 
Recyclable mixed paper 
Expanded polystyrene (not necessarily recoverable, but a material of interest 

to UCSC) 
Landscape trimmings 
Food waste and non-recyclable but compostable paper 
Recyclable glass containers 
Recyclable aluminum containers 
Recyclable ferrous metal containers 
Recyclable plastic containers  
Trash 

The sample consisted of a broad range of generator types (“building functions”) 
thought in advance to offer a reasonable opportunity for greater diversion, such as:  
dining, student housing, academic buildings, science labs, administration, and 
others.  Campus-wide, there are approximately 150 trash dumpsters that are 
serviced by Physical Plant.  SAIC sampled the contents of 49 dumpsters, spread 
approximately equally over the three days.  The sample was skewed toward larger 
trash generators, which were determined based on Physical Plant records of trash 
volumes collected in the previous academic year. 
To sample the contents, bags were sliced open and materials were spread around to 
observe well at least a two-foot layer of the contents of the dumpster.  Visual 
estimates were then made and recorded of the volume of targeted materials present 
in the sample, on a percentage basis.  These volumetric-based data were converted 
to weight-based data, using industry-accepted density estimates shown in the 
following table: 
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Table 1-1 
Weight-Based Data 

 

 
*Data Source Abbreviations 

CIWMB 2006 refers to the report “Targeted Statewide Waste Characterization Study: Detailed Characterization of Construction and 
Demolition Waste". 

U.S. EPA refers to two sources. 1) Business Waste Prevention Quantification  Methodologies - Business Users Guide: 
Washington, D.C. and Los Angeles: U.S. Environmental Protection Agency, Municipal and Industrial Solid Waste, and 
University of California at Los Angeles Extension, Recycling and Municipal Solid Waste Management Program: Grant 
Number CX 824548-01-0, 1996.  2) U.S. Environmental Protection Agency's "Measuring Recycling: A Guide for State 
and Local Governments," document no. EPA530-R-97-011, published September 1997. 

R. W. Beck 2011 refers to a conversion factor table developed in-house for use in California Waste Assessments. 

SEE&I 2011 refers to a conversion factor derived by SEE&I. 
  

Material Group  Density (Pounds/Cubic Yards)  Density (Tons/Cubic Yards) Source*
Uncoated OCC/Kraft                                         105                                   0.05 RW Beck 2011
Prunings, Trimmings, Branches, & Stumps                                         127                                   0.06 CIWMB 2006 
#6 Expanded Polystyrene Packaging & 
Insulation                                          32                                   0.02 

CIWMB 2006 
Mixed Paper - Remainder/Composite Paper                                         364                                   0.18 U.S. EPA 1996, 1997
Recyclable Glass Bottles and Jars                                         693                                   0.35 RW Beck 2011
Aluminum Beverage Containers                                          65                                   0.03 RW Beck 2011
#1 PET Water bottles                                          35                                   0.02 RW Beck 2011
#2 HDPE Bottles/Jars                                          27                                   0.01 RW Beck 2011
#3-#7 Other - ALL                                          50                                   0.03 RW Beck 2011
Plastic Containers (all resins)                                          39                                   0.02 Median of RW Beck 2011 factors
Ferrous containers (tin cans)                                         150                                   0.08 RW Beck 2011
Compostable Paper                                          53                                   0.03 RW Beck 2011
Food Scraps - Remainder/Composite 

 
                                     1,123                                   0.60 RW Beck 2011

Food Scraps + Compostable Paper                                         300                                   0.15 SEE&I 2011
Campus Trash (loose)                                          90                                   0.05 U.S. EPA 1997
Residential Trash (loose)                                         225                                   0.11 U.S. EPA 1997



 
1 

1-6   SAIC Energy, Environment & Infrastructure, LLC SolidWasteAssessmentAndEarlyActionRep_SAIC 2012.docx 

The data shown in Table 1-1 are shown in graphic form below: 
 

 
 
Prior to the field work, SAIC staff analyzed 12 consecutive recent months of trash 
collection data, and categorized buildings by affiliation and function.  One 
objective was to sample buildings from most or all of the colleges.  Another 
objective was to sample buildings from most of the main building function 
categories.  Below is the list of 50 buildings, organized by building function and 
affiliation, that were selected for inclusion in the waste assessment. 
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Table 1-2 
List of Buildings Selected for Waste Assessment 

 

Building Function
Student Housing College 8 College 9 College 10 Cowell Crown Merrill Kresge Oakes Porter Stevenson None
COLLEGE EIGHT DORMS x
COLLEGE EIGHT APARTMENTS x
COLLEGE NINE DORMS x
COLLEGE NINE APTS x
COLLEGE TEN DORMS x
COWELL A-7, GRNDS. x
CROWN/MERRILL APTS. x
CROWN - GAUSS x
KRESGE - WEST x
KRESGE EAST (NEW HSG), N. x
MERRILL - C & D x
MERRILL - A (east) x
OAKES APTS. x
OAKES DORMS x
PORTER - WEST x
PORTER INFILL APTS x
STEVENSON INFILL APTS. x
STEVENSON RH-5 & RH-6 x
VILLAGE WEST x
CAMPER PARK R.V. x

Dining Service
COLLEGE EIGHT FOOD SERVICE x
COWELL/STEV FOOD SERVICE x
CROWN/MER FOOD SERVICE x
KRESGE NORTH (FOOD SERVICE, Owl's Nest) x

Academic/ Administration
COLLEGE NINE ACADEMIC x
COLLEGE TEN ACADEMIC x
PORTER-ACADEMIC x
APPLIED SCIENCES (Jack Basking 1) x
PHYS. SCIENCE BUILDING - PSB x
BAYTREE BOOKSTORE (Hagar) x
ENGINEERING BUILDING 2 x
HUMANITIES x
INTERDISC. SCI BLDING (ISB) x
SCIENCE LIBRARY x

x
CLASSSROOM UNIT I x
COMMUNICATIONS x
KERR HALL x
HAHN STUDENT SERVICES x
ARC Academic Resource Center x
PERFORMING ARTS-SOUTH x

Science/ Labs/ Medical 
THIMANN LABS x
SINSHEIMER LABS x
EARTH & MARINE SCIENCE x

Family/ Faculty Housing
FAM STU HSG - 200 LOOP x
FACULTY APTS. x
GRADUATE HOUSING x

Semi Public Location
FIELD HOUSE EAST (E) x
STUDENT UNION & GRAD COM-(back) x

LIBRARY

College Affiliation
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On an anecdotal basis at some of the buildings, SAIC also visually assessed 
recyclable containers for level and type of contamination, placement, size, and 
adequacy of signage. 

4. Waste Assessment Results 
The waste assessment proceeded nearly completely as planned, in terms of sample 
size (n=49; planned n=50), adequacy of amount of materials in dumpsters during 
sample (100 percent adequate), and ordinariness of the composition of the trash at 
each sampled building (100 percent typical, according to Physical Plant staff). 
Materials were categorized into the following material types: 

Old corrugated cardboard (OCC): included brown and colored 
corrugated cardboard boxes.  Excluded: waxed, boxboard, and 
composite paper products. 

Mixed paper: included colored boxboard such as cereal boxes, white and 
colored office paper, notebook paper and similar white and colored 
paper products such as clean brown paper bags or sticky notes.  
Excluded: corrugated cardboard, soiled pizza boxes and aseptic 
packaging. 

Expanded Polystyrene Packaging: included polystyrene packing peanuts 
and packaging blocks and other polystyrene protective foam 
packaging for furniture, electronics and other delicate items.  
Excluded: used polystyrene hot/cold cups and used food to-go 
containers like “clamshells.” 

Landscape Trimmings: included woody branches, pruning, leaves, grass 
clippings, flowers, and bark.  Excluded: purchased food. 

Food Scraps and Compostable Paper: included food matter, such as 
fruits, rinds, vegetables, grains, dairy, and meat; used paper towels 
and napkins, pizza boxes, paper food containers, soiled brown paper 
bags, and used paper cold/hot cups.  Excluded: waxed corrugated 
cardboard boxes, coffee cup lids, bio-plastic cups, paper milk 
cartons, paper egg batter cartons, clean white and colored office 
paper, landscape trimmings, paper towels from science laboratories. 

Glass Bottles and Jars: included clear, green and brown beverage 
containers such as beverage bottles, jars and lab beakers.  Excluded: 
windows and beverage glasses. 

Aluminum Containers: included beverage containers, pie plates and clean 
foil.  Excluded: soiled foil and soup cans. 

Ferrous Containers (tin cans): included ribbed soup cans, #10 tin cans, 
and other cans.  Excluded: aluminum foil, aluminum soda cans, and 
large bulky scrap metal such as office furniture and chairs. 
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Plastic Containers: included all #1 - #5 plastics, plastic bottles for soft 
drinks, water, juice, sports drinks, mouthwash, ketchup and salad 
dressing, food jars for peanut butter, jelly, yogurt, bottles for milk, 
cosmetics, shampoo, household cleaners, dish and laundry 
detergents.  Excluded plastics: #6 - #7, food service items such as 
cups, coffee cup lids, plates, bowls, cutlery, food takeout containers 
(clamshells), meat and poultry trays, plastic grocery bags, garbage 
bags, packing peanuts, protective foam packaging for furniture, 
electronics and other delicate items. 

Trash: includes used polystyrene hot/cold cups and used food to-go 
containers like “clamshells,”  aseptic beverage containers, bio-
plastic cups, solo® plastic cups, windows, beverage glasses, plastics 
#6 - #7, food service items such as cups, plates, bowls, cutlery, food 
takeout containers (clamshells), meat and poultry trays, milk carton 
containers (not accepted for composting), egg batter containers (not 
accepted for composting), paper towels from science laboratories, 
protective laboratory gloves, loose plastic grocery bags, garbage 
bags; bulky furniture items, construction/demolition debris.  
Excluded: old corrugated cardboard, mixed paper, expanded 
polystyrene packaging, landscape trimmings, food scraps, 
compostable paper, glass bottles, glass jars, aluminum containers, 
ferrous containers (tin cans) and plastic containers (#1 - #5). 

In the following four tables, summary results are presented in terms of volume and 
weight of materials by college affiliation and by building function.  A fifth table 
provides an overall summary of the composition of materials. 
No attempt was made to analyze the cause of variability of results between 
colleges.  That variability could have come from various sources, including: error 
or inconsistency in field-level estimation and recording; data input or analysis error; 
sample error; inherent differences between the waste streams of the various 
samples. 



 
1 

1-10   SAIC Energy, Environment & Infrastructure, LLC SolidWasteAssessmentAndEarlyActionRep_SAIC 2012.docx 

Table 1-3 
Volume of Discards, by College Affiliation 

 
Totals may not sum to 100 percent due to rounding. 

 
Analysis: The top three recyclable materials, on a volume basis, were food scraps 
and compostable paper (40 percent) (two materials counted together) and mixed 
recyclable paper (8 percent).  These materials constituted nearly half of the volume 
of discards overall.  Trash (excluding expanded polystyrene) was an estimated 
40 percent of total discards by volume container, relative to the results at other 
building functions. 
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No Affiliation 3% 9% 3% 0% 38% 0% 1% 0% 3% 42%

College 8 2% 4% 0% 3% 22% 1% 2% 0% 6% 61%

College 9 1% 9% 3% 0% 40% 2% 1% 0% 8% 36%

College 10 2% 14% 7% 0% 43% 0% 1% 0% 9% 25%

Cowell 1% 4% 2% 0% 41% 0% 3% 0% 3% 45%

Crown 5% 8% 2% 0% 46% 0% 1% 5% 3% 30%

Kresge 5% 7% 0% 0% 38% 3% 2% 0% 10% 35%

Merrill 1% 2% 1% 0% 83% 0% 0% 0% 2% 11%

Oakes 0% 5% 0% 0% 60% 0% 2% 0% 7% 26%

Porter 2% 10% 1% 0% 35% 0% 2% 0% 6% 45%

Stevenson 5% 10% 0% 0% 33% 2% 7% 0% 11% 32%

TOTAL 3% 8% 3% 0% 40% 1% 1% 0% 4% 40%

MATERIAL CATEGORIES % of Total Waste (vol)
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Table 1-4 
Estimated Weight of Discards, by College Affiliation 

 

                                  
Totals may not sum to 100 percent due to rounding. 

 
Analysis: The top three recyclable materials, on an estimated weight basis, were 
food scraps and compostable paper (48 percent) (two materials counted together) 
and mixed recyclable paper (14 percent).  These materials constituted over 
60 percent of the weight of discards overall.  Trash (excluding expanded 
polystyrene) was an estimated 32 percent of total discards by weight. 
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No Affiliation 2% 17% 1% 0% 48% 2% 0% 0% 1% 29%

College 8 1% 6% 0% 2% 28% 2% 0% 0% 1% 60%

College 9 1% 15% 1% 0% 40% 6% 0% 0% 1% 36%

College 10 1% 23% 1% 0% 53% 0% 0% 0% 2% 20%

Cowell 1% 8% 0% 0% 36% 1% 1% 0% 1% 53%

Crown 1% 8% 0% 0% 66% 1% 0% 2% 0% 20%

Kresge 2% 10% 0% 0% 45% 10% 0% 0% 2% 32%

Merrill 0% 6% 0% 0% 71% 0% 0% 0% 1% 21%

Oakes 0% 7% 0% 0% 69% 0% 1% 0% 1% 22%

Porter 1% 17% 0% 0% 47% 0% 1% 0% 1% 34%

Stevenson 2% 15% 0% 0% 45% 6% 2% 0% 2% 29%

TOTAL 1% 14% 1% 0% 48% 2% 0% 0% 1% 32%

MATERIAL CATEGORIES % of Total Waste (tons)
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Table 1-5 
Volume of Discards by Building Function 

 

 
Totals may not sum to 100 percent due to rounding. 

 
Analysis: For each type of building function, food scraps and compostable paper 
constituted the largest single category of recyclable material by far, on a volume 
basis.  The range for this material type was from 28 percent (Family/Faculty 
Housing) to 62 percent (Semi-Public Location), with an average of 40 percent 
overall. 
On a material-by-material basis, the highest concentrations by volume were found 
at the following building functions: uncoated corrugated cardboard, Semi-Public 
Location (7 percent); mixed recyclable paper, Student Housing (11 percent); 
expanded polystyrene, Enterprise (5 percent); landscape trimmings, Science 
Labs/Medical (1 percent); food scraps and compostable paper, Semi-Public 
Location (62 percent); glass bottles and jars, Enterprise and Dining Service 
(2 percent); aluminum containers, Student Housing (2 percent); tin cans, Dining 
Service (2 percent); plastic containers, Semi-Public Location (8 percent); trash 
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Student Housing 2% 11% 2% 0% 43% 1% 2% 1% 7% 31%

Family/ Faculty Housing 0% 8% 0% 0% 28% 0% 1% 0% 6% 57%

Enterprise 3% 8% 5% 0% 30% 2% 0% 0% 0% 53%

Dining Service 1% 1% 1% 0% 29% 2% 1% 2% 4% 59%

Academic/ Administration 2% 7% 3% 0% 47% 0% 1% 0% 3% 37%

Science Labs/ Medical 5% 5% 3% 1% 32% 0% 0% 0% 4% 48%

Semi Public Location 7% 8% 0% 0% 62% 0% 0% 0% 8% 14%

TOTAL 3% 8% 3% 0% 40% 1% 1% 0% 4% 40%

MATERIAL CATEGORIES % of Total Waste (vol)
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(excluding expanded polystyrene), Dining Service (59 percent).  Counterintuitively, 
higher percentages of trash by various building functions (e.g., Dining Service, 
59 percent; Family/Faculty Housing, 57 percent) means that there was a lower 
percentage of recyclable and compostable materials by volume incorrectly 
discarded in the sampled trash container, relative to the results at other building 
functions. 

Table 1-6 
Estimated Weight of Discards, by Building Function 

 

 
Totals may not sum to 100 percent due to rounding. 

 
Analysis: For each type of building function, food scraps and compostable paper 
constituted the largest single category of recyclable material, on a weight basis, 
with one exception.  The range for this material type was from 22 percent 
(Enterprise) to 70 percent (Semi-Public Location), with an average of 49 percent 
overall. 
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Student Housing 1% 16% 0% 0% 50% 2% 1% 0% 1% 29%

Family/ Faculty Housing 0% 11% 0% 0% 43% 1% 0% 0% 1% 45%

Enterprise 2% 24% 2% 0% 22% 10% 0% 0% 0% 41%

Dining Service 0% 2% 0% 0% 31% 7% 0% 2% 1% 58%

Academic/ Administration 2% 17% 1% 0% 55% 1% 0% 0% 1% 23%

Science Labs/ Medical 3% 14% 1% 1% 53% 2% 0% 0% 1% 26%

Semi Public Location 5% 13% 0% 0% 70% 0% 0% 0% 2% 9%

TOTAL 1% 14% 1% 0% 49% 2% 0% 0% 1% 31%

MATERIAL CATEGORIES % of Total Waste (tons)
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On a material-by-material basis, the highest concentrations by weight were found at 
the following building functions: uncoated corrugated cardboard, Semi-Public 
Location (5 percent); mixed recyclable paper, Enterprise (24 percent); expanded 
polystyrene, Enterprise (2 percent); landscape trimmings, Science Labs/Medical 
(1 percent); food scraps and compostable paper, Semi-Public Location (70 percent); 
glass bottles and jars, Enterprise (10 percent); aluminum containers, Student 
Housing (1 percent); tin cans, Dining Service (2 percent); plastic containers, Semi-
Public Location (2 percent); trash (excluding expanded polystyrene), Dining 
Service (58 percent).  Counterintuitively, higher percentages of trash by various 
building functions (e.g., Dining Service, 58 percent; Family/Faculty Housing, 
45 percent) means that there was a lower percentage of recyclable and compostable 
materials by weight incorrectly discarded in the sampled trash container, relative to 
the results at other building functions. 

Table 1-7 
Overall Composition of Materials Sampled 

 

 
 
Volume: Overall, food and compostable paper constituted 40 percent of the 
discarded materials sampled, as did trash (excluding expanded polystyrene).  The 
other 20 percent was divided among various materials, led by mixed paper 
(8 percent). 
Weight: Overall, food and compostable paper constituted 49 percent of the 
discarded materials sampled.  Trash (excluding expanded polystyrene) was an 
estimated 32 percent of the total weight of the discards.  Mixed paper was 
14 percent of the total. 

Material Type
Cardboard 3% 1%
Mixed Paper 8% 14%
Expanded Polystyrene 3% 1%
Landscape Trimmings 0% 0%
Food+Compost Paper 40% 49%
Food 5% 37%
Compost Paper 34% 12%
Containers 6% 3%
Glass 1% 2%
Aluminum 1% 0%
Ferrous 0% 0%
Plastic 4% 1%
Trash 40% 32%
Total 100% 100%

Volume Weight
Grand Total of Discards



 
SOLID WASTE ASSESSMENT 

File:  013105/2652109006 SAIC Energy, Environment & Infrastructure, LLC   1-15 

Additional Analysis: On days 2 and 3 of the waste assessment, estimates were 
made of the relative amount, by volume, of food within the food and compostable 
paper category.  These estimates yielded the following results: 

By volume, food is 13 percent of the food and compostable paper category, 
and compostable paper is 87 percent of this category. 

By weight, food is 76 percent of the food & compostable paper category, 
and compostable paper is 24 percent of this category. 

Overall, food is an estimated 5 percent of the volume of discarded material, 
and 37 percent of the weight.  This means that food scraps was 
found in the largest concentration, by weight, of any material type, 
including trash. 

Overall, compostable paper is an estimated 34 percent of the volume of 
discarded material, and 12 percent of the weight.  This means that 
compostable paper takes up the most space by far in the trash 
container of any recyclable material found in the samples.  
Compostable paper, which appeared to be mainly used paper towels 
thought to come largely from restrooms, thus had the third highest 
concentration, by weight, of the recyclable materials, after food and 
mixed paper. 

Comparison of Results with Prior Studies: 
In 2010, Ecology Action (EA) assessed trash generated by residents in UCSC’s 
dorms.  Here are some comparisons: 
Both organizations found that the combined category of food and compostable 

paper was the largest single material type.  EA reported that food and 
compostable paper was 53 percent (unclear whether is by volume or weight) 
of the “residential” sector, while SAIC results show that food and 
compostable paper was 50 percent of the weight at Student Housing 
buildings. 

EA found that recyclables other than food and compostable paper were 31 percent 
of the volume of the residential sector and approximately 35 percent of the 
office/classroom sector.  SAIC’s results show that recyclables other than 
food and compostable paper were 26 percent of the volume at Student 
Housing buildings and 16 percent at Academic/Administration buildings. 

EA found a substantially lower concentration of trash (average of approximately 15 
percent by volume; a summary by weight was not found) than SAIC did for 
these two sectors (average of approximately 34 percent by volume, and 26 
percent by weight). 
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In our opinion, the two studies’ key result is consistent, namely that food and 
compostable paper is the largest single material type found in disposed waste.  
Differences in materials and sector definitions, investigator training, sampling 
methods, analytical techniques, and inherent variability in the sample population 
may account for the variability in the studies’ other results. 

Other Information: 
In terms of useful anecdotal information, SAIC encountered and interviewed two 
student compost haulers from SEC, who were working with UCSC staff member 
Silas Snyder and Kresge Composting.  SAIC also conducted limited visual 
assessments of cross-contamination in recycling and organics containers (e.g., 
Porter, Unit A).  In addition, SAIC learned from discussions with UCSC staff and 
City solid waste management staff of an undetermined but sizable number of UCSC 
vehicles that self-haul materials to the Santa Cruz Landfill, sometimes for 
landfilling and sometimes for recycling. 

5. Ongoing Research Needs 
As an ancillary part of the project, UCSC sought to build staff and student capacity 
to conduct future waste assessments.  To this end, SAIC worked closely with 
Physical Plant and Sustainability Office staff in the planning and conduct of the 
waste assessments. 
In addition, SAIC provided four students with field-level training.  This training 
consisted of an overview of: 

the goals and objectives of the work,  
the differences between waste assessments and waste characterizations and 

how the results from each type of study are used,  
methodology for the selection of samples,  
waste assessment techniques at the dumpster level,  
basic safety guidelines,  
use of data recording instruments,  
qualitative field-level interview techniques. 

This training should be retained and passed on, by students and staff alike. 
SAIC recommends that any staff or students who conduct future waste assessments 
receive adequate safety training before conducting field work.  This focus is of 
paramount importance. 
UCSC should consider conducting targeted waste assessments on a periodic basis.  
Such assessments could be done on an as-needed basis, annually, or less frequently 
(e.g., every five years). 
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At the micro-level, a baseline waste assessment of a few buildings can provide 
useful information about materials composition prior to a program change 
associated with a new pilot program.  A second waste assessment of these same few 
buildings could then be done after the pilot program is well established.  At the 
macro-level, a future targeted waste assessment might be used to understand which 
buildings generate the most problematic discarded materials, such as those for 
which there is no reasonable secondary market and hence are landfilled, or which 
building types need supplemental outreach in order to reduce the incidence of 
disposal in the trash of recyclable products or compostable materials. 
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2.  
WASTE REDUCTION AND RECYCLING: 

EARLY ACTION ITEMS 

This section was developed in accordance with UCSC’s need for analysis of its solid 
waste and recyclables generation and collection system, and recommendations for 
early action items that can help UCSC to move closer to achieving its stated 
75 percent diversion goal, in the current academic year.  This report consists of 
recommendations for early action items, bolstered by analyzed solid waste collection 
data and results of the waste assessment (Appendix A). 
We began our work with a focus primarily on programmatic steps that can be taken in 
the short term, based on trash generation data, interviews, field observations, and the 
waste assessments, and then broadened the work when it became apparent to us that 
the matching of costs and revenues associated with program delivery needs greater 
attention from UCSC. 

1. Analyzed Solid Waste Collection Data 
The primary source of solid waste generation data was raw disaggregated numbers 
entered by Physical Plant staff in monthly spreadsheets for calendar year 2010.  The 
spreadsheets track visual estimates made by Physical Plant haulers of the amount (in 
cubic yards) of trash and recyclables collected in dumpsters, on a building-by-building 
and day-by-day basis.  It lists the size of dumpster associated with each collection 
point.  It summarizes on a building-by-building and monthly basis the estimated 
volume of trash and recyclables collected, the total service volume, and the number of 
pick-ups.  In addition, the spreadsheet tracks the direct charges associated with the 
combination of these services during the month.  The spreadsheets are not linked to 
provide annual or year-to-date results.  The spreadsheets do not show the full 
collection picture.  Various sources of diverted material, such as collection service 
results for recycling carts, roll-off boxes and organics compactors, are not shown in 
the “master” spreadsheet.  As a result of the structure of the spreadsheet, no rapid 
tabulation could be made of total annual service volume by, and direct collection 
revenue, associated with various service categories (e.g., trash, recycling dumpsters, 
recycling carts, recycling roll-offs, organics compactors, etc.). 
A primary purpose of analyzing the spreadsheet data was to develop an overview of 
the solid waste and recycling collection program results.  Another was to extract from 
these rather unwieldy data logs some programmatic interpretations that could be useful 
to managers, in terms of allocating resources, discerning patterns and outliers, and 
raising questions that deserve further inquiry and resolution. 
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Several types of solid waste data were not analyzed, such as diversion results, 
revenues derived from the sale of recyclables, additional sources of revenue (such as 
indirect charges), and overall program budgets.  Such analysis was beyond the scope 
of the work undertaken.  The main focus was on identifying early actions to increase 
the diversion of materials. 

Table 2-1 
Estimated Total Trash Generation, By College, January - December 2010 

 

  
Number of 
Dumpsters 

Number of 
Dumpsters (%) 

Estimated Trash 
Volume (cy) 

Trash Volume 
(%) 

College 
    Cowell 11  8  5,238  7 

Crown 13  9  5,648  8 
Eight  8  6  4,376  6 
Nine  7  5  4,348  6 
Ten  2  1  1,823  3 
Kresge  7  5  2,956  4 
Merrill  5  3  2,192  3 
Oakes  9  6  3,956  5 
Porter  9  6  5,095  7 
Stevenson  7  5  3,081  4 
Subtotal (for the colleges) 78 55 38,713 54 
  

    Unaffiliated 
    Food  2  1 1,034  1 

Housing 18 13 9,446 13 
Administration  7  5 4,119  6 
Academic 19 13 13,415 19 
Other 19 13 5,504  8 
Subtotal Unaffiliated 65 45 33,518 46 

     Total (overall): 143 100 72,231 100 

 
As shown in Table 2-1, there are 143 trash dumpsters serviced.  Of this amount, 
55 percent of them are affiliated with a particular college, as is 54 percent of the total 
volume of trash collected.  The unaffiliated dumpsters predominantly include 
academic buildings (13 percent), other (13 percent) and housing (13 percent), and to a 
lesser degree, administration (5 percent) and food service (1 percent).  Overall, an 
estimated 70,000 (72,231) cubic yards per year of trash are collected and landfilled.  
These figures do not include recycling. 
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Table 2-2 
Estimated Total Trash Generation, by Building Type, January - December 2010 

 

Building Type Estimated Trash 
Volume (cy) 

Trash Volume 
(%) 

Student Housing 30,980 43 
Family/ Faculty Housing  7,124 10 
Enterprise  2,282  3 
Private Food Service  1,034  1 
Dining Service  5,201  7 
Academic / Administration 14,894 21 
Science/ Labs/ Medical   8,353 12 
Physical Plant    974  1 
Semi Public Location  1,390  2 
  

  Total 72,231 100 

 
As shown in Table 2-2, housing (student, family, and faculty) generates over half of 
the campus’ trash by volume, while academic and administration buildings generate 
an estimated 21 percent and science/labs/medical generate 12 percent.  It is estimated 
that dining services generates only 7 percent by volume of the campus’ trash. 
Further analysis was done on the student housing component shown in Table 2-2.  
Dorms generated approximately 17,000 cubic yards of trash in 2010, while apartments 
generated approximately 14,000 cubic yards of trash that year.  In other words, dorms 
generated an estimated 55 percent of the total amount of trash generated by student 
housing. 
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Table 2-3 
Percentile Rankings of Generators, by Trash Disposal Volume 

Percentile Group   Total Estimated 
Annual Trash 
Disposal (cy) 

% of Estimated 
Annual Trash 
Disposal (cy) 

Rank by Size (Disposal/ yr in cy) 
Generator 

Description 
1 1-20% Largest 25,508  35 
2 21-40% Large 16,299  23 
3 41-60% Middle 14,670  20 
4 61-80% Low 11,434  16 
5 81-100% Smallest  4,320   6 

Estimated  Volume of Total Trash Disposal (cy): 72,231 100 

 
In Table 2-3, generators are grouped by quintile (20 percent slices) to show the 
relative effect of generator size, in terms of estimated volume of trash disposed 
annually.  Group 1, the largest 20 percent of generators (approximately 30 buildings), 
generate 35 percent of UCSC’s trash.  By contrast, Groups 4 and 5, representing 
40 percent of all buildings, generate only 22 percent of the campus’ trash.  These 
findings lead to the preliminary conclusion that concentrating waste reduction and 
recycling education and outreach efforts on the largest 30 to 50 buildings may yield 
substantial results in terms of additional diversion and overall performance. 
  



 
WASTE REDUCTION AND RECYCLING: 

EARLY ACTION ITEMS 

File:  013105/2652109006 SAIC Energy, Environment & Infrastructure, LLC   2-5 

 

Table 2-4 
Top 40 Percent of Buildings, by Trash Volume (2010) 

1-20 Percent Largest 21-40 Percent Largest 
College Ten Dorms Family Student Housing – 500 Loop 
Applied Sciences Family Student Housing – 300 Loop 
Sinsheimer Labs Family Student Housing – 700 Loop 
Thimann Labs Family Student Housing – 800 Loop 
College Nine Dorms Village West 
Cowell/Stev Food Service Village East 
Phys. Science Building – PSB Crown/Merrill Apartments 
Baytree Book Store (Hagar) College Eight Dorms 
Engineering Building 2 Camper Park R.V. 
Humanities Porter Food Service 
Interdisc. Sci Building (ISB) Cowell Student Health 
College Nine and Ten Dining Stevenson RH-5 and RH-6 
Joe’s Pizza and Subs (Up in Back) Cowell Infill Apartments 
Science Library Graduate Housing 
TAPS College Eight Apartments 
Earth and Marine Science Faculty Apartments 
Cowell Infill Apartments College Nine Apartments (S) 
Communications Faculty Apartments 
Porter-West College Nine Apartments (M) 
Porter-West College Nine Apartments (N) 
Oakes Apartments Library 
Porter-Academic Oakes Dorms 
College Eight Dorms College Nine Academic 
Porter Infill Apartments Faculty Apartments 
Crown/Mer Food Service Porter-North 
Family Student Housing – 200 Loop Cowell A-2 
Family Student Housing – 100 Loop Kerr Hall 
Family Student Housing – 400 Loop Cowell A-1 
Family Student Housing – 600 Loop Crown/Merrill Apartments 

 
The list of buildings shown in Table 2-4 includes the top 40 percent of buildings by 
trash volume (2010).  A total of 58 buildings are listed. 
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2. Recommendations for Early Action Items 
Early action items are defined as steps that UCSC has a reasonable chance of 
beginning during FY 2011-12 that are consistent with UCSC’s zero waste policy and 
75 percent waste diversion goal.  The following recommendations stem from the 
foregoing data analysis and waste assessments, interviews and discussions with staff 
in several departments, discussions with students, and field observations.  (Some of 
the steps may have been taken by the time this report became final, but are considered 
“early actions” in that they began or were expanded during FY 2011-12.)  While not 
all of these recommendations are likely to be pursued at once, it is suggested that at 
least one recommendation from each category type should be pursued as early action 
items. 

1. Policy 
1. Require all solid waste and recyclables transfer to Santa Cruz Landfill be done 

by Physical Plant.  Doing so will reduce UCSC’s liability for off-site transport 
of materials to the landfill, will result in greater logistical efficiency, and will 
allow UCSC to keep track of disposal and diversion more fully.  (To Be 
Determined) 

1. Program 
Focus new waste diversion efforts this year and next on diverting food scraps 

and compostable, non-recyclable paper, especially paper towels.  This 
is by far the single largest category of divertable material currently 
disposed as trash. (Physical Plant) 

Develop on-site organics management feasibility study.  (To Be Determined) 
Conduct pilot programs, including dorm chute closures, fee for single-use hot 

beverage containers at one or two coffee kiosks or other food service 
area (to promote waste reduction), and explore the potential to expand 
on-site composting in a decentralized manner.  While these programs 
might not result in substantial diversion, they can help to encourage 
waste reduction.  (Sustainability Office, with coordination with 
Physical Plant, Food Service, and Housing) 

 Evaluate the potential of adding paper towels (as discussed earlier, observed to 
be the largest fraction of compostable paper, which is a large 
component of the trash) to compactors for off-site composting.  If 
feasible, begin implementation. If not, consider other off-site and on-
site processing options.  (Physical Plant) 

Expand compostables collection to additional food service establishments.  
This step may be straightforward to accomplish relative to the weight 
of materials that would be diverted.  (Physical Plant, in coordination 
with Dining) 
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Re-evaluate the utility of supplying paper towels in dorms.  Consider 
alternative means of encouraging good hygiene for transmissible 
disease reduction.  (Housing, in coordination with Environmental 
Health & Safety)  

Restrain, discourage, do not recommend, or take no position on the purchasing 
of single-use bio-plastics for food service.  For the most part, at present 
bio-plastics contaminate recyclable commodity streams, are not 
converted to soil amendments by the off-site compost facility, and are 
thought to increase greenhouse gas emissions in the near term when 
landfilled.  While conceptually of value, at present they are frequently 
considered by professional recyclers and composters to be a 
problematic material.  (Sustainability Office) 

Bolster existing recycling education and outreach efforts at the ten largest 
generators, to increase diversion.  Efforts include unifying, integrating, 
and updating messaging and behavior prompts, and providing direct, 
in-person outreach and training where appropriate.  The list includes: 
College 10 Dorms; Applied Sciences; Sinsheimer Labs; Thimann Labs; 
College 9 Dorms; Cowell/Stevenson Food Service; Physical Science 
Building; Baytree Bookstore (Hagar); Engineering Building 2; 
Humanities.  In 2010, these ten generators represented an estimated 16 
percent of disposed trash (by volume) at UCSC. 

These steps—new materials collected for recycling, pilot testing incentives for waste 
reduction, reviewing assumptions about bio-plastics’ benefits in the light of current 
empirical evidence, bolstering existing recycling efforts, and others—all will help 
UCSC take incremental strides toward meeting its 75 percent diversion and broader 
sustainability goals. 

2. Metrics 
Review the California Department of Resources Recycling and Recovery’s 

(CalRecycle’s) accepted methodology for disposal-based accounting 
for local governments; enacted by statute, this newer methodology 
moves beyond the diversion-based accounting approach that the UCSC 
system still uses.  (Physical Plant, in coordination with Sustainability 
Office) 

Decide whether to use CalRecycle’s current methodology.  If yes, (a) calculate 
results in terms of total disposed waste and disposed waste per capita; 
(b) recommend that UCOP’s reporting requirements reflect 
CalRecycle’s accepted methodology.  (Zero Waste Task Force) 

Setting targets for annual disposal via landfilling, in tons and on a pounds per capita 
basis, will keep the focus on the environmental impacts of wasting materials.  These 
figures are also much easier and less time consuming to measure and more accurate 
than how diversion is calculated. 
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Collect and analyze data regarding trash and recycling collection efficiency, in 
terms of cost per cubic yard of service capacity provided and cost per 
ton collected.  (Physical Plant) 

Collect and analyze cost/benefit data regarding pre-processing steps taken to 
produce commodities with higher market value.  (Physical Plant) 

These management steps will help to establish baseline information against which 
future comparisons can be made. 

3. Infrastructure 
Upgrade rudimentary paper sorting system, to increase worker safety and 

operating efficiency.  At the low end of the capital investment 
spectrum, the sorting system could use a large stationary sorting table 
or a basic moving sort line.  (Physical Plant) 

Develop or update a capital equipment replacement schedule.  (Physical Plant) 
Develop a schedule for replacing non-standardized exterior and interior 

collection containers, university-wide.  (Physical Plant) 
Articulate the need for a permanent location for materials aggregation and 

processing, including for recyclables and possibly organics (e.g., food 
scraps and compostable paper).  (Physical Plant) 

To its current credit, UCSC’s recycling program runs with a modest level of capital 
investment.  However, in order to achieve higher rates of diversion, achieve 
efficiencies of scale, and to preserve more of the value of the commodities, additional 
investment will be necessary, especially for the collection and pre-processing of 
recyclables. 

4. Staffing 
Develop task description for a campus waste reduction and recycling 

coordinator.  (To Be Determined) 
Evaluate and propose ways to hire more student employees and involve more 

student volunteers in waste reduction and recycling outreach, 
operations, and research (including the feasibility of centralized on-site 
processing of food scraps; and an evaluation of a rental program for 
reusables, a la UC Davis’ “Aggieware”).  (Sustainability Office, in 
coordination with other Departments) 

To approach or reach 75 percent diversion and beyond, and to reduce the generation of 
discarded material (whether as trash or recyclables), UCSC needs to have additional 
professional staff and labor who concentrate on such efforts.  Opportunities abound to 
integrate students more into these efforts. 
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5. Communications 
Develop consistent signage (stickers, posters, signs, etc.) for use campus-wide.  

(Physical Plant, in coordination with Sustainability Office) 
Re-sticker all bins.  (Physical Plant) 
Affix posters where useful.  (Physical Plant, in coordination with 

Sustainability Office) 
Maintain and review annually the recycling website to reflect the most current 

list of reusable or recyclable materials accepted and their proper 
preparation.  (Physical Plant) 

Link the site to appropriate pages on the Office of Sustainability’s website.  
Consider using recycle@ucsc.edu as a link, rather than using an 
individual’s email, to help with brand identification and to avoid having 
outdated contact information.  Encourage users to call the telephone 
number that appears on the recycling stickers.  (Physical Plant) 

Develop clear responsibilities and protocols for responding to waste reduction 
and recycling inquiries campus-wide, and communicate the content 
through the Office of Sustainability’s website and via the establishment 
of a recycling hotline (using the telephone number printed on recycling 
stickers).  (Physical Plant, in coordination with Sustainability Office) 

Developing an overall vision, strategy, and plan for effective communications about 
waste reduction and recycling will help UCSC to approach its zero waste and broader 
sustainability goals.  While this work could be developed over the summer, early 
action items (a) through (d) above should be developed sooner. 

6. Fee Structure 
Set up committee to write white paper report on issues raised, guiding 

principles (including incentivizing waste reduction first and foremost 
and recycling second, with trash the last and most expensive choice), 
and recommendations for putting the solid waste and recycling program 
on an economically sustainable cost and revenue model.  (Waste Task 
Force) 

Make strides toward the fuller inclusion of major cost components in the rates, 
especially capital costs.  It is assumed that a substantial portion of the 
true cost of service is not currently reflected in the rate.  UCSC’s 
charges for trash collection are roughly one-quarter of what the City of 
Santa Cruz charges its commercial customers.  (Physical Plant) 

Whether all of these activities are accomplished in the first half of 2012 or not, it is 
useful to point toward a fee structure that works well in a 75 percent diversion 
scenario and beyond. 
 

mailto:recycle@ucsc.edu
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1.  
FIELD DATA SHEETS 

Three days spread over a two-week period were allocated for the conduct of visual 
waste assessments.  The chosen dates (Monday, November 7th; 
Monday, November 14th; Tuesday, November 15th) were intended to be reasonably 
representative of two typical weeks on campus.  This appendix consists of the field 
data sheets used to conduct the visual waste assessment.  Each page is a single data 
sheet from the field collection.  The first 17 pages show the 17 samples that were 
collected on Monday, November 7th.  Pages 18 through 35 show the second day of 
sampling on Monday, November 14th.  Sample site #2 on the second day was not 
assessed because it was a non-representative portrayal of its typical trash, due to a 
temporary equipment malfunction in the College 9 and 10 dining halls.  Pages 15 
through 50 show the 15 samples that were collected on Tuesday, November 15th. 
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