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Special thanks to Office of Sustainability, Facilities Management, and 
the Eco-Efficiency Centre staff and student volunteers throughout 
the last three years who participated in waste audits on campus.   
 
Overall auditing report findings documented by many groups have 
been pulled together by Gary Davidson, Office of Sustainability to 
identify trend lines and lessons learned. 
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SUMMARY 

Dalhousie University is designing and implementing a comprehensive waste management plan that seeks to 

employ a holistic management approach to improving waste minimization and diversion efforts.  

Waste characterization studies, also known as audits, are essential to this process. Waste audits provide 

valuable insight as to the composition of waste materials flowing through campus, contamination rates across 

different streams, and identification of problematic areas.  

Since 2008, Dalhousie University has been actively auditing waste generated on campus and evaluating waste 

disposal methods and tools being used. Since this time, the auditing procedures and data collection methods 

being used have evolved considerably. It is important to document the progress that has been made in waste 

diversion efforts, materials tracking, and auditing procedures so that lessons may be learned and our efforts 

improved.  

The data obtained over the course of conducting these audits has been useful in forming a baseline of the waste 

materials being handled on campus. With this information, Dalhousie University is now prepared to begin 

forming an informed strategy to take steps towards optimizing its waste management system. Furthermore, 

with a formalized auditing process, the university now has a consistent method for tracking waste which can be 

used to monitor and evaluate the effectiveness of any changes which are made to the waste management 

system.  
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INDIVIDUAL BUILDING AUDITS 

Individual building audits are the most frequent type of audits performed at the University. They are smaller 

scale audits and require significantly less logistical planning, resources and time to carry out. The University has 

over 100 buildings across 3 campuses and so conducting regular audits for all of them would not be practical or 

feasible; however, audits on major buildings can provide helpful information particularly for identifying 

problematic areas with improper sorting, and problematic materials. Individual building audits were the first sets 

of audits carried out by the university and the lessons learned have been instrumental in refining the auditing 

procedures currently being used. 

 

STUDENT UNION BUILDING –EVALUATION OF THE ¾ BIN SYSTEM  

This audit was carried out in 2008 by a group of students taking a Dalhousie 3rd year environmental science 

course (Campus as a Living Laboratory). The purpose was to increase the efficiency of the recycling program 

while minimizing cost increases. Data and information were gathered through use of interviews with key staff, 

handing out questionnaires, conducting surveys and conducting waste audits. The auditing process for 

evaluating sorting practices involved measuring the weight of bins (in lbs) and then properly sorting the contents 

into their proper waste streams.  

The results from this audit (Table 1) showed that the garbage and organics streams were being improperly 

sorted by customers in the Student Union Building. The study found that Dal’s waste management program, 

particularly the recycling program, could be improved with better signage and public education. Because the 

contents of all the bins were sorted and then weighed, the contamination rates per stream were not calculated.  

 

Table 1: Percent waste composition before and after secondary sorting 

 Before sorting After sorting 

Garbage 59% 18% 

Containers (Recyclables) 17% 19% 

Paper 10% 4% 

Organics 14% 59% 

 

 

WASTE AUDITS OF THE ROWE, TUPPER, MCNABB, AND RISLEY HALL BUILDINGS 

Also in 2008, a series of audits was carried out by a group of Masters of Resource and Environmental 

Management students at Dalhousie. Their goal was to assess the contamination rates in various buildings across 

campus in hopes of using the results to educate students and staff on waste management, and to help direct 

future studies on these issues.  



7 
 

There were three main aspects to these audits which involved the assessment of: 1) contamination levels in  

public sorting stations located on each of Dal’s three main campuses: Studley, Sexton, and Carleton; 2)  the 

frequency of double sided printing vs. single sided printing; and 3) contamination in a garbage loading bin 

(dumpster) located behind Risley Hall (a residence). Waste quantities were calculated based on the quantity of 

items and not mass or volume of items. This would result in significant discrepancies if comparing these results 

with contamination rates calculated by using weight or volume since smaller items such as bottle caps were 

included in the results. 

This first part of the audit revealed that the garbage and organic streams had the highest contamination rates. 

During this stage, it was also noted across all campuses that certain materials were frequently misplaced into 

incorrect bins including: coffee cups, soiled napkins, facial tissues, and cardboard. This audit also found that 

recycling bins contained the least amount of contamination.  

In the second part of the audit, single sided paper was also found to be more common than double-sided paper 

in the public paper bins.  

During the audit of the waste bins behind Risley Hall, one prominent material that was identified was paper 

towels. All paper towels being used to dry hands in public restrooms are being disposed of through the garbage 

stream. Although this is in accordance to HRM regulations, paper towels are an organic material which could be 

composted.  

The report makes a variety of recommendations on various potential avenues that could be explored to deal 

with these issues including: 

- Educating university staff and faculty on double-sided printing 

- Exploring the option of using clear bins to people can see the contents to help with sorting 

- Using better signage and possibly providing lists detailing the appropriate receptacles for certain items 

- Addressing the lack of uniformity in the colour and style of some of these bins (i.e.: paper) 

- Location and proximity of unmarked garbage bins to public sorting stations 

- Incorporating more recycling stations around campus, particularly in certain areas which are lacking an 

adequate number. 

KILLAM LIBRARY WASTE AUDIT – IDENTIFYING PROBLEMATIC AREAS 

This audit was conducted in 2010 by a group of students enrolled in a 3rd year environmental science course 

(ENVS 3502 – Campus as a Living Laboratory) at Dal. The document summarized the results of a pilot study 

designed to replace individual trash bins located at each desk with one set of four-bin waste system consisting of 

recyclables, paper, organics and trash per floor. The study found that the four-bin system was successful in 

improving diversion rates, but that lack of adequate knowledge remained to be a significant barrier to 

implementation. 
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ROWE BUILDING – FOUR STREAM WASTE AUDIT 

This audit was conducted in August, 2010 and was one of the university’s first attempts to track specific 

contaminants and waste materials through the waste streams by incorporating detailed sub-categorization into 

the audit. In this audit, 1 in 5 bags was broken down (20%) into sub-categories to determine the types of 

materials making up the waste stream and its contaminants. This auditing method focused on weighing 

materials to determine waste flows and contamination rates (Table 2). 

 

Table 2: Audit results from the Rowe Building audit. 

 Total Weight (kg) Properly Sorted (kg) Contamination (kg) Contamination (%) 

Paper 51.22* 50.84 0.38 0.7% 

Recyclables 7.81 2.31 1.8 0.9% 

Organics 4.11 7.74 0.07 43.8% 

Garbage 17.91 5.79 12.12 67.7% 

*includes 3 kg of cardboard 

MONA CAMPBELL BUILDING 

The Mona Campbell building audit involved sorting through the waste generated over a 24 hour period for 4 

waste streams; recyclables, organics, garbage, and paper. Every 5th bag (20%) was further sorted and sub-

categorized to get an idea of what specific materials comprise these various waste streams. The audit involved 

sorting through a total of 38.19 kg of waste (Table 3). 

In this audit, paper towels found in the garbage were considered as contamination since it was not known at the 

time whether they should be placed in the organics stream or the garbage stream. For this reason, the 

contamination rate is notably higher. The detailed sub-categorization data indicated that the garbage stream 

had the highest contamination and organic waste was the largest source of contamination within the garbage 

stream.  

 

Table 3: Waste stream weights and contamination rates for the Mona Campbell Building audit 

 Total Weight (kg) Properly Sorted (kg) Contamination (kg) Contamination (%) 

Paper 2.88 2.25 0.61 21.5 

Recyclables 2.12 1.22 0.89 42.3 

Organics 14.58 14.41 0.14 1 

Garbage 18.61 5.21 13.38 71.9 
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KILLAM LIBRARY - ANALYZING LEVELS OF COMPLIANCE 

This report was prepared by a group of students as a requirement for an undergraduate level class. The group 

conducted two rounds of waste audits in the winter of 2011 on all of the public sorting bins on each level of the 

library to determine changes in contamination levels and major contamination items since switching from 

having garbage bins on each floor. The group recorded the waste volumes and contamination levels for all of the 

bins and also focused on identifying potential areas of improvement. 

The group found that waste composition and contamination differed significantly by floor which may be 

attributed to different activities and food restrictions which differ by floor. The group found that contamination 

within the garbage stream was lower since incorporating the four bin sorting stations. The recyclables stream 

was found to have the highest contamination rates followed by the garbage stream. Disposable cups were a 

significant source of contamination in all waste streams but were prevalent in the recyclables stream. 

Furthermore, the liquids in disposable cups were also found to affect the recyclability of the contents of the bins 

in addition to adding to the weight of these materials. For example, disposable cups still containing liquids were 

placed in paper bins, soiling the paper and making it heavier. The caps for beverage containers and straws were 

also commonly found in recycling bins as a source of contamination. The organics stream was found to have the 

lowest levels of contamination and disposable coffee cups were the primary source of contamination in this 

stream. 

The report suggested examining the potential for including a 5th waste receptacle for liquids would reduce the 

risk of liquids contaminating the various streams increasing the weight of waste being handled, and impacting 

the recyclability of some materials. The report also suggest implementing a more rigorous educational campaign 

to help educate students on proper sorting practices and to make more noticeable signage to help with specific 

problematic material 

 

CAMPUS-WIDE WASTE AUDITS 

In addition to conducting audits for individual buildings, campus-wide audits were conducted for the majority of 

the waste materials on across all campuses. This required coordinating efforts with staff across several different 

departments on campus, and organizing large scale audits to properly sort and weigh hundreds of bags of waste. 

Significant portions of the campus waste are handled directly by external waste haulers and so waste collection 

methods were modified during these audits so we could collect firsthand waste data.  

 

HAZARDOUS WASTE – ANNUAL REPORT ON THE CHEMICAL SAFETY PROGRAM (2009) 

At Dalhousie University hazardous wastes are handled by The Office of Environmental Health and Safety. The 

department has recycling and minimization strategies in place, and works to ensure that all wastes are handled 

according to relevant regulations. 
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In addition to handling hazardous wastes, the Office also deals with a variety of universal wastes – i.e.: standard 

household hazardous waste which is restricted from landfills, and other wastes which can pose significant 

hazard to human health and/or the environment but do not present as significant a risk as hazardous wastes. 

Materials in this stream include batteries, paints and glass. 

The Hazardous Wastes Disposal Program at Dal is expanding as research activity increases and safety 

precautions and regulations change. Various types of staff are required for this program to be successful. As the 

program evolves, ongoing education and training plays a significant role in ensuring compliance, safety and 

success. The University conducts regular WHMIS training, regular inspections, and is always working to minimize 

and recycle wastes where possible. Since 2009 many improvements have been made, but the costs have 

increased relative to the amounts of materials being processed. These increases can be traced back to a variety 

of factors including improved education, handling, and increased disposal fees. According to the report, 

Dalhousie processed a variety of hazardous wastes (including some universal waste) over the course of 2008-

2009 (Table 4). 

 

Table 4: Amounts of hazardous wastes disposed in 2009 

 

 

Dalhousie University is currently in the process of re-structuring it’s tracking and monitoring program with 

respect to hazardous waste. Currently, waste is tracked to the point where waste service companies pick it up 

and take it for processing. The University is looking to track waste to its final destination to have a greater 

understanding of where the university can improve recycling and reduction with hazardous wastes.  

 

GARBAGE AUDIT 

In October 2010, an audit was conducted on Dal’s garbage stream. For this audit, 100% of all garbage bags were 

collected from all locations on Dalhousie’s three campuses for a day. Ten percent of the garbage was brought to 

the warehouse for sorting and weighing (Table 5) and the remaining 90% of the garbage was sent to landfill and 

weighbridge tickets were collected to provide an accurate weighing of all waste generated on campus during 

that 24 hour period. During this time, facilities staff also measured 150 kg of illegal dumping (note: illegal 
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dumping has not been included in the University’s waste generation projections). During the audit, every 5th 

bag (20%) was further sorted and sub-categorized to gain a better understanding of the materials which 

comprise this waste stream (Figure 1). 

 

Table 5: Extrapolated audit results for the campus-wide garbage stream audit. 

 

 

The campus-wide garbage audit highlighted some important discoveries for Dalhousie University. According to 

audit results, organics comprise the largest contaminant in the garbage stream, and it was found that paper 

towel is a major source of organic contaminants. Bathrooms are a significant source of paper towel because they 

are only equipped with regular garbage bins, meaning that paper towel from bathrooms is only being disposed 

of in the garbage stream. The weights of the paper towel are further increased by the fact that they are wet. 

 

 

Figure 1: Prominent materials in the garbage stream identified through detailed sub-categorization 

 

The audit results also indicated that some materials proved to be problematic for individuals to categorize 

properly including food packaging and disposable coffee cups. Food packaging presents a problem because it 

may be placed into recycling bins without being properly cleaned, and in some instances it may be composed of 

a variety of materials such as sandwich containers made of biodegradable cardboard and plastics. Disposable 

AUDIT INFORMATION DAILY VALUES ANNUAL VALUES
Garbage weight (kg) 115.3 Garbage / day (kg) 1153.2 Annual Garbage weight (t/y) 288.31

contamination weight (kg) 131.1 Contamination / day (kg) 1311.4 Annual contamination weight (t/y) 327.84

Total weight (kg) 246.5 Total / day (kg) 2464.6 Total Annual weight (t/y) 616.15

% waste audited 10.0% % Contamination 53.2% ***assuming 5 days per week / 50 weeks per year

GARBAGE

Waste plastic
18%

Waste 
metal

1%

Other/composite
32%

Recyclables
7%

Organics
26%

Paper
10%

Other:
6%

Other
49%

STREAM TOTALS                                                          CONTAMINATION
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coffee cups, arguably another type of food packaging, present another significant problem at Dal. Coffee 

vendors offer a variety of different cups, but HRM classifies the cups as belonging to the waste stream. The cups 

generally have a plastic lining which prevents them from being composted in HRM`s composting facilities. Some 

coffee vendors have switched to cups which are bio-degradable, while others advertise their cups as being 

suitable for the paper stream but these claims are not necessarily endorsed by HRM, nor are they adopted by all 

coffee vendors. The various messages being sent to consumers and staff is confusing and can result in greater 

contamination across waste streams, despite being an earnest effort to increase diversion and sustainability.  

ORGANICS, RECYCLABLES, PAPER 

In January 2011, an audit was also conducted for 100% of the materials located in public sorting stations on all 

three campuses for the organic, recyclable and paper streams for one day. The audit was conducted on a 

Tuesday in the winter term and data on the weights of the organics, recyclables and papers streams were 

calculated along with contamination rates (Table 6). 

 

Table 6: Audit values, projected daily values, and contamination rates for organics, recyclables and paper (does 
not include organics from kitchens) 

 

weight 
(kg) 

contamination 
weight (kg) 

Total weight 
(kg) 

% Contamination 

Organics 310.5 11.8 322.3 3.7% 

Recyclables 71.6 17.3 88.9 19.4% 

Paper 224.4 33.7 258.1 13.1% 

 

 

For the organics and paper streams, detailed breakdown data on stream materials was not obtained due to 

data-keeping and sorting errors; however the data was obtained for the recyclables stream (Figure 2). Plastic 

products that should be sent to landfill were the principle source of contamination in the recycling stream. The 

contamination rate for the sub-categorization data was 7.6% whereas the contamination rate found through the 

larger auditing data set was 19.4%. This variation may have been caused by having a relatively small sample size 

for our sub-categorization data set, errors in data recording, or errors in sorting. 
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Figure 2: Prominent materials in the recyclables stream identified through detailed sub-categorization 

 

 

COMMERCIAL WASTE HANDLING AUDITS 

In addition to measuring waste flows and contamination rates in the public sorting bins, the waste collected by 

waste service providers was also measured by tracking weigh tickets provided by the recycling or drop-off 

facility, or contracted waste haulers. A total of 3580kg of cardboard and 6581.81kg of organics were collected 

over the course of a week. Paper weights are always tracked and an average of 803.4 kg/day was calculated for 

2011. These waste streams have limited access and are strictly controlled and so contamination is expected to 

be negligible.  

 

 

FORMING A BASELINE 

The information obtained from these campus-wide audits was useful in putting together a baseline of waste 

flows and contamination rates for the bulk of the waste generated by the University and where diversion can be 

improved. Although significant sources of waste still need to be calculated, we now have an estimate for annual 

waste generation for the university (Table 7), and a better understanding of the relative quantities of each waste 

stream (Figure 3) and their contamination rates (Figure 4). 
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Table 7: Estimated waste flow projections and contamination rates based off audit results 

 
* Annual projections assume the university is open 50 weeks per year and 5 days per week (2 weeks per year closed during the school term). 
 
+ Summer projections assume a reduction in waste by 66% due to lower attendance and closure of many university services. This estimate will vary according to 
streams and so this still needs to be quantitatively measured by holding audits and verifying with weigh tickets throughout the summer months (May-August). 
 

 

 

  

Waste 
Stream 

  Collection 
Source 

Audit Values Contamination 
% 

School term 
Projections (t/yr) 

30 weeks 

Summer term 
Projections (t/yr) 

20 weeks
+
 

Total Annual 
Projections (t/yr)* 

Total by 
stream 

% of total waste 
generated 

Paper Indoor Bins 
258.1 kg/day 13.10% 38.7 8.6 47.3 

248.2 21.6% Outdoor Bins 
Shaeffer Carts 803.4 kg/day 

 
120.5 80.3 200.9 

Cardboard Warehouse 3580 
kg/week  

107.4 23.9 131.3 131.3 11.4% 

Organics Indoor Bins 
322.3 kg/day 3.70% 48.3 10.7 59.1 

300.4 26.1% 
Outdoor Bins 
Shaeffer Carts 6581.81 

kg/week  
197.5 43.9 241.3 

Recyclables Indoor Bins 
88.9 kg/day 19.40% 13.3 3.0 16.3 16.3 1.4% outdoor bins 

Garbage Indoor Bins 

2464.6 
kg/day 

53.20% 369.7 82.1 451.8 451.8 39.3% 
Outdoor Bins 
Loading  Bins 
Bathrooms 

Batteries  3123 kg/yr  0% 3.1 3.1 0.3% (2009) 

 

  

 

 Total 1151.1 100% 



 
 

 

Figure 3: Projected annual waste weights calculated using audit results (t/yr) 

 

 

 

 

 

Figure 4: Contamination rates for public sorting stations according to campus-wide audit data 
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LESSONS LEARNED 

Valuable insight was gained over the course of these audits. Many of the issues that were faced have been 

addressed in some way, but a new streamlined auditing method has been designed for carrying out large audits. 

A variety of options were explored for measuring waste in the audits and it was found that using a method that 

measuring materials according to weight gave more reliable results than estimating volume or counting 

individual items. Taking weights could account for broken items and heavily mixed materials such as organic 

waste. 

Various data keeping and data entry methods were used over the course of conducting these audits. When 

conducting large audits, data integrity, accuracy and precision was an issue because different recording 

techniques were being used between sorting groups. New data entry sheets have been created with more 

specific instructions for data recorders. 

The new auditing method that has been developed requires significantly less data entry and should to alleviate 

these issues. Originally, the audit was sorting the contents of individual bags into contamination and properly 

sorted groups. Rather than recording data on individual bags, for large audits Dal will be exploring more 

streamlined process where the contents of the bags (for any one stream) are opened and sorted into their 

proper disposal bins. When all of the bags have been emptied, the bins will be weighed. This will help to 

drastically increase the speed of audits by removing the need to measure individual bags, it will provide a more 

detailed breakdown of data since all waste is being sorted into their proper stream (and can be further sub-

categorized as needed), and will not require an additional disposal step since the waste is being sorted into its 

proper streams. 

Lastly, when conducting audits, it was found that some materials were needed that are not typically included in 

most sets of instructions. Most notably, a large bucket or drain is needed to emptying liquids that are left over in 

beverage containers. Scissors and pliers were also found to be helpful though not essential. Sorting charts were 

helpful for teaching sorters how to properly sort materials. 

 

 


