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Abstract 

Biosecurity deals with the preventative measures to reduce the entrance of foreign bodies into a 

country that may be harmful to human health and the environment. Current preventative methods 

in Canada are not as thorough as countries such as New Zealand and Australia. Potential 

breaches in biosecurity may come from the outer body of an aircraft, through luggage and carry-

on baggage, declaration card variations, and footwear contamination. Using the lavatory waste 

originating from the Toronto Pearson International Airport as a case study, this thesis 

investigates its processing to wastewater treatment plants as well as examining associated 

biosecurity risks. It was found that neither international nor domestic airplane lavatory waste is 

treated prior to municipal wastewater treatment. In addition, high wet weather flows (high 

rainfall and snow melt) may exceed a wastewater treatment plant’s capacity, leading to partial 

treatment. As such, foreign pathogens and microorganisms may survive and be transferred into 

Lake Ontario. Therefore, as global travel increases, the biosecurity risks of airplane lavatory 

waste may also increase. 

 

 

  



 3 

Acknowledgements 

I would like to thank my supervisor and course coordinator Dr. Myra Hird for her 

guidance, support and inspiration throughout this research project. I would also like to thank the 

following members of the Canada’s Waste Flow Research group for providing new perceptions, 

ideas, and feedback:	Diana Van Vlymen, Juliette Deal, James Wilkes, Simon Penny, and Ryan 

Bergin. I would also like to thank Dr. Mick Smith for acting as my examiner, as well as Karen 

Depew for her assistance in the scheduling of this project. 

 

 

 

 

  



 4 

Table of Contents 

Abstract ...........................................................................................................................................2 

Acknowledgements ........................................................................................................................3  

Introduction ....................................................................................................................................5 

Literature Review ..........................................................................................................................5 

Aircraft outer body ...............................................................................................................7 

Luggage and carry-on baggage ............................................................................................8  

Declaration card variations ..................................................................................................9 

Footwear contamination .....................................................................................................10 

Airplane Toilet Waste ..................................................................................................................11 

The present study ...............................................................................................................16 

Method ..........................................................................................................................................18 

Analysis .........................................................................................................................................20 

Conclusions ...................................................................................................................................24 

References .................................................................................................................................... 27 

Summary .......................................................................................................................................34 

Appendices ....................................................................................................................................35 

Appendix A ........................................................................................................................35 

Appendix B ........................................................................................................................36  

Appendix C ........................................................................................................................37  

Appendix D ........................................................................................................................38  

Appendix E ........................................................................................................................39 

 
  



 5 

Introduction 

Biosecurity deals with preventative measures to reduce the entrance of foreign bodies into a 

country that may be harmful to human health and the environment (Koblentz, 2010). Each 

country has their own set of specific political interventions that are set in place to prevent non-

native species dispersal, infectious diseases, and protect against biological weapons (Meyerson et 

al. 2012). A biological weapon is defined as a prohibited microbe, biological agent or toxin that 

does not have an intended peaceful purpose (United Nations Office for Disarmament Affairs, 

1952). Therefore, the role of biosecurity is to respond with deterrence and arms control (Fidler 

and Gostin, 2008). Due to the variety in biosecurity practices employed by different countries, it 

can be expected that there may be gaps and areas of improvement when comparing and 

analyzing these different practices. A potential biosecurity breach vector that is consistent among 

different countries may be the generation of lavatory waste during both domestic and 

international flights. Therefore, this thesis will examine and critique biosecurity practices and 

investigate how airplane lavatory waste is processed in wastewater treatment plants. The 

objective is to examine the biosecurity risks associated with lavatory waste as well as identify 

areas of improvement in airplane lavatory waste treatment. An empirical study was conducted 

using archival research and semi-structured interviews. This thesis will begin with a literature 

review that will define and outline the potential biosecurity breach vectors: outer body of an 

aircraft, luggage and carry-on baggage, declaration card variations, and footwear contamination.  

 

Literature Review 

Non-indigenous species (NIS) are a concern for a country’s environment, agriculture, and 

livestock. Transport vectors for NIS can be either intentional or unintentional. Intentional 
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transport is typically done through human interest, whether it is for biocontrol, pet ownership, 

crop familiarity, or to have possession of an ornamental plant (McNeely, 2001). An example of 

an NIS that was used for biocontrol on agricultural pests was the cane toad (Bufo marinus) that is 

native to Central and South America and brought to Queensland in 1935 (Mungomery, 1935). 

However, the cane toad has since been documented to have rapid range expansion as it is 

currently found throughout Australia (Sabath et al. 1981, Phillips et al. 2007). An unintentional 

transport vector occurs when a NIS is not purposefully brought into a country, but still 

introduced secondarily through human action. Examples of this include pathogens hitchhiking on 

or within other organisms, ship ballast water, and package materials (Carlton and Ruiz, 2004).  

For a NIS to successfully establish in a recipient area, it must meet the requirements of 

abundance, distribution, and invasiveness (Williamson and Fitter, 1996). Similarly, propagule 

pressure is defined as the number of individuals of a particular species that are introduced into a 

region where they are not native (Lockwood et al. 2005). Prior to air travel, NIS had to overcome 

long periods of isolation and quarantine that could last several weeks during sea travel (Jay and 

Morad, 2006). Therefore, the poor condition that the propagules, or NIS, would arrive in after 

sea travel would reduce the likelihood of their successful establishment. However, as aviation 

technology improved commercial airline travel and speed of international trade, the 

establishment success of NIS has increased accordingly (Pirie, 2009; Tobin, 2018). The effect of 

global travel facilitates travel and tourism, which allows for increased biosecurity breach vectors 

and a decrease in propagule pressure (Tatem, 2009). These airline biosecurity breach vectors 

include, but are not limited to: airline baggage containing NIS Mediterranean fruit flies (Ceratitis 

capitata), air cargo importing plant pathogens, and aircraft cabins introducing mosquitos 

carrying disease (Liebhold et al. 2016; McCullough et al. 2006; Lounibos, 2002). Speed of travel 



 7 

decreases propagule pressure as the main constraints for successful establishment in a non-native 

country are reduced to traffic and climate differences (Tatem, 2009). Therefore, there is a strong 

linkage between infectious disease spread and non-native species dispersal to the development of 

the worldwide air transport network (WAN) (Tatem et al. 2006). The following sections will 

provide detail on the potential biosecurity breach vectors that are associated with air travel.   

 

Aircraft outer body 

The first potential biosecurity breach vector that will be considered is the outer body of an 

aircraft. The structure of an aircraft provides several places in which different species can create 

a nesting site, where it can survive for the duration of domestic or international travel. Examples 

of these areas include: larvae that have been found on the external surface, beetles in the external 

fuselage, and mosquitos in wheel bays (Liard, 1951; Russell, 1987). Research suggests that a 

disinsection process directly before plane departure prevents species from attaching to the 

aircraft (Russell, 1987).  

Although there are no specific species disinfection protocols for the outer body of an 

aircraft, aircrafts typically undergo a de-icing process once they have reached the ground. De-

icing is typically used when events such as freezing and precipitation have occurred. De-icing is 

used to ensure that departing flights have a smooth air flow and minimized drag (Federal 

Aviation Administration, 2015). De-icing is not a disinfectant, as it contains approximately 75% 

glycol and 25% water. It is is used for removing accumulated snow, ice, and frost (Novak et al. 

1999). Therefore, there are two central possibilities that can be determined for the fate of species 

that survive on the outer body of an aircraft. These species can either remain on the outer body of 
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an aircraft, or the species can be washed away with the de-icing fluid, eventually flowing to a 

wastewater treatment facility.  

 

Luggage and carry-on baggage  

The second potential biosecurity breach vector is within luggage and carry-on baggage. The 

identification of NIS hitchhikers is not prioritized at standard airport security checkpoints. 

Identifying potential weapons, such as explosives, takes priority during security screenings. 

These screenings involve millimeter wave advance imaging technology as well as metal 

detectors (Transportation Security Administration). To account for NIS identification, inspectors 

that work for a country’s department of agriculture are tasked with intercepting their entrance. 

Unfortunately, inspectors only have the opportunity to check a small fraction of luggage that 

they encounter due to time constraints, resulting in an inadequate interception (Leibhold et al. 

2006). To increase NIS identification, countries should employ similar practices to those of New 

Zealand and Australia. These two countries subject baggage to an additional check, where an X-

ray reveals contraband quarantined goods. This X-ray scan increases the amount of inspections, 

which in turn has caused an increase of NIS interceptions (New Zealand Ministry of Agriculture 

and Forestry, 2002; Leibhold et al. 2006). Similarly, there have been practices that have been 

temporarily adopted to treat NIS hitchhikers such as those that board aircrafts, likely from carry-

on baggage. Special aerosol treatments for hitchhikers such as beetles have been previously used. 

However, as soon as the specie is no longer found, the treatment is discontinued (Rainwater, 

1963).  
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Declaration card variations  

A third potential biosecurity breach vector may come from the reporting of a passenger. To 

examine this more specifically, a passenger’s reporting of a declaration card will be of focus.  

During international flights, passengers are required to fill out a declaration card.  

Each country has a different set of questions, where the questions have varying levels of 

specificity, leaving a passenger to subjectively interpret it. For example, in each of the 

declaration cards for Canada, the United States, Australia, and New Zealand, there is a required 

question that addresses recent farm visits. The Canada Declaration Card (Appendix A) asks each 

traveler whether they have visited a farm and if they will be going to a farm in Canada. The 

United States Custom Declaration Form (Appendix B) asks in two separate questions whether 

the travelers have been in close proximity to livestock, and whether soil is being brought from 

any farm, ranch or pasture. The Australia Incoming Passenger Card (Appendix C) provides a 

broader framework for a farm as well as a time frame, asking whether a rural area or farm was in 

contact with or near the traveler within the past 30 days. While on the New Zealand Passenger 

Arrival Card (Appendix D), the farm is grouped, asking whether a traveler has visited wilderness 

areas, or had contact with animals or farms that process animals or plants. A passengers’ 

reporting of what a farm is can be used for the remainder of the declaration card questions. 

Generally, a farm is associated with growing crops and having livestock such as cows, pigs and 

chickens. The term ‘farm’ can also be used unconventionally, such as when referring to other 

land types such as vineyards. For example, Hall (2005), found that 60% of passenger 

respondents did not consider or perceive a vineyard as a farm. Although declaration cards are 

formulated to be short in length, additional information should be provided to outline exactly 

what a country intends to investigate.  
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Another problem associated with declaration cards is the reliance on passengers’ 

compliance, where compliance relates to a passenger’s attitude and personality (Racicot et al. 

2012). When returning from another country, it is common to bring back souvenirs. However, 

these souvenirs can be or contain NIS, such as a plant or soil material (Hall, 2005). On a 

declaration card, a passenger may not consider declaring a souvenir. This can be due to 

oversight, disregard, or a child not telling their parent(s) or guardian(s) of an item they are 

carrying from lack of realization.  

 

Footwear contamination 

The fourth potential biosecurity breach vector is passenger footwear. As previously mentioned, 

declaration cards are not consistent when comparing different countries’ questions. In the case of 

footwear, certain countries do not always consider footwear to be a vector for biosecurity 

breaches. For example, both the Canada Declaration Card as well as the U.S. Customs 

Declaration do not ask for any information regarding footwear. Meanwhile both the Australian 

and New Zealand declaration cards do. The additional consideration for footwear as a biosecurity 

practice by Australia and New Zealand is consistent with their other measures set in place, such 

as the previously mentioned additional X-ray baggage scan. The Australia Incoming Passenger 

Card asks if soil or articles that could have soil attached such as shoes and sporting equipment 

are being brought in. On the New Zealand Passenger Arrival Card, a question asks whether a 

traveler is bringing in any item from an outdoor activity that may include footwear, tents, 

camping, hunting, golf, or spots equipment, which is highlighted under a specific biosecurity risk 

item section. In a study conducted by McNeill et al. (2011) that looked at the species 

composition found on footwear, numerous NIS were identified. The species identified ranged 
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from bacteria, fungi, nematodes, seeds, and live arthropods in several incidences, with high 

diversity and counts. For example, there were 65 types of NIS fungi species isolated from 17 

pairs of shoes from passengers arriving from Honolulu, Hawaii. Therefore, it should be 

standardized for every country, including Canada, to require a passenger to declare footwear and 

outdoor activity item condition.  

The following section focuses on airplane lavatory waste and wastewater treatment 

processes. It is important to outline the wastewater treatment processes as gaps and areas of 

improvement will be investigated later on in the results section of this thesis.  

 

Airplane Toilet Waste 

Currently, lavatory waste is under-researched and there is a lack of evidence that demonstrates 

its ability to be a potential vector for biosecurity breaches. For example, while failing to declare a 

fruit such as an apple or orange is considered to be a violation of biosecurity regulations, a 

passenger can consume that same fruit prior to a security checkpoint. This fruit may be later 

discarded through airplane lavatory waste into a different country.  

Airplane lavatory waste is not labeled as a type of international waste, but as special 

waste (Federal Aviation Administration, 2013). Likewise, spill cleanup and remediation waste 

fall under the category of special waste, where special waste is similar to hazardous waste, as it 

poses potential threats to public health and/or the environment and requires specific handling and 

disposal methods (Federal Aviation Administration, 2013; Texas Commission on Environmental 

Quality, 2019). Instead, only garbage and recycling that is found at airport terminals is 

considered to be international waste. This type of international waste is disposed of through 

incineration, at a licensed landfill, or approved facility (Federal Aviation Administration, 2013). 
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Lavatory waste could affect biosecurity at multiple different stages before, during, and after its 

disposal.  

Firstly, human excreta can transmit and contain several infections, microorganisms, 

parasites, and undigested content. Common parasites that are easily transferred through fecal 

matter include Toxoplasma and Tenia sodium (Waltner-Toews, 2013). Further, a commonly 

known strain of bacteria is Escherichia coli (E. coli). E. coli thrives in warm environments, 

specifically in the human intestinal tract. Therefore, when human excrement passes outside of 

the human biome, the E. coli follows, where it may be disposed of asymptomatically (Solomon 

et al. 2014). E. coli can be easily contracted as it can be foodborne, which can be contaminated 

through the soil it grows in or water it’s washed by. Therefore, passengers arriving from 

countries that have either unfamiliar natural water or poor health and safety practices may 

contain E. coli and transmit it to other passengers on airplanes or airports through flush droplets 

and lack of hand-washing. Other bacteria found to exist in the human fecal flora are gram-

negative. Unlike gram-positive, gram-negative bacteria possess an envelope structure that is 

made up of an endotoxin/lipopolysaccharide outer membrane, a peptidoglycan cell wall, and 

cytoplasmic inner membrane. These characteristics allow gram-negative bacteria to generate a 

greater antibiotic resistance (Exner, 2017).  

Therefore, gram-negative is more dangerous in an airplane lavatory environment where 

resistance can easily develop. This endotoxin layer that is a part of the gram-negative cell 

structure and is found in abundant concentrations when departing an aircraft’s toilet bowl. It is 

not known whether the high levels coming from the airport relative to other incoming sewage 

flows are accounted for by the responding treatment plants (Lacey et al. 2010; Lee et al. 2006). 

In addition, many plant foods go undigested in the stool. These consist of beans, corn, grains, 
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peas, seeds and vegetable skins. Although these foods are well known and not a biosecurity 

threat, the indigestible component of food can be applied to the millions of types of edibles that a 

passenger may have consumed prior to boarding a plane to another country. This may result in 

the non-native, undetected entrance of a species once the lavatory waste enters the new country.  

Secondly, there are two main types of toilets found in the airplane lavatories; those 

containing blue sanitary fluid and those that are ‘air-flushed’. The blue sanitary fluid is found in 

older airplane models. The function of the fluid is to cover up odor and to disinfect. 

Unfortunately, the presence of the fluid creates the possibility of leakage from the plane onto the 

ground. There have been several reports of falling fecal matter (called ‘blue ice’) coming from 

older airplanes (Peron, 2012). The blue ice is created due to a temperature gradient combined 

with the pressure differential resulting from the pressurized interior of the plane and lower 

outside pressure at high altitudes. The leakage is also caused from repeated access and rough 

handling of the seal of the service valve by the ground crew that empties the lavatory waste, as 

well as pressure causing leakage outside of the service valve diminishing the integrity of both the 

seal and the service door. The leakage begins with the service valve and makes its way to the 

surface door’s lower edge. From there, the leakage accumulates on the bottom rear of the aircraft 

as a frozen solid mass that resembles a chunk of blue ice as the lavatory fluid freezes due to the 

cold outside temperatures. Once the blue ice has frozen on the underbody of the aircraft, it can 

fall off, sometimes entering and even detaching the entire jet engine and crash on the ground 

(Marcellus, 2001). This is particularly dangerous because the blue ice contains raw human 

biowaste. For example, in Kelowna, British Columbia, a woman contracted pink eye 

(conjunctivitis) after blue ice fell into her eyes (The Canadian Press, 2018). Although the use of 

blue sanitation fluid is outmoded, there are still blue ice falling events that happen around the 
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globe. For example, a 12kg chunk of contaminated blue ice fell from an airplane on the Fazilpur 

Badli village in India, where residents decided to keep the blue ice as a souvenir (Molloy, 2018).  

The second type of toilet – the ‘air-flush’ – are found in newer airplane models. This new 

type of toilet is better for aviation technology as the elimination of blue sanitation fluid creates 

more room to accommodate a greater number of passengers (Erdmann et al. 2005). However, it 

is not ideal for preventing NIS and pathogen introduction into a new country, as there is even 

less disinfection of the lavatory waste.  

Once either of the toilets (blue sanitation fluid or vacuum suctioned) is flushed, the 

airplane lavatory waste is brought to a large storage tank that contains approximately 400-litres 

which is located in the rear of the plane (Petersen et al. 2015). For the remaining duration of a 

flight, all of the human waste from the domestic or international travel will wait and remain in 

the tank until emptied upon landing. During the several hours that comprise the majority of 

international flights, the microorganisms in lavatory waste may propagate through genetic 

mutation and undergo horizontal gene transfer (HGT). Similarly, if the storage tank is not 

completely cleaned, biofilms may develop, further influencing the genetic mixture. In addition to 

an ideal moist breeding ground, it may be possible for harmful bacteria and pathogens to 

colonize with bacteria coming from different geographical origins. The global differences can be 

further influenced by the traveler’s diet, antibiotic exposure, and microbial intake (David et al. 

2014). After every flush, the toilet content is added to the homogenous mixture that accumulates 

in the rear of the plane, free to further develop resistance and propagate inside of the storage 

tanks until landing. In addition to the newer airplane models not containing the blue sanitation 

fluid’s disinfectant, the bacteria have even more opportunity to propagate. In addition, as air 

transport begins to be constrained by supply factors such as terminal capacity, runway slots, and 
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airspace congestion, it is likely that the amount of passengers per aircraft will increase (Graham, 

2000). This will further increase the abundance and diversity of international mixture inside the 

lavatory storage tanks. 

The stage of lavatory waste removal from the storage tanks also presents a potential 

breach in biosecurity through exposure. The steps for the removal of lavatory waste involve the 

waste operator approaching the aircraft in what is known as a ‘honey truck’, which is a powered 

industrial vehicle (PIV), opening the airplane’s access panel, attaching a hose, and activating the 

flow of the airplane’s toilet waste through a toggle (Lacey et al. 2010). During the process of 

evacuating the waste from the aircraft, there can be many points of contact where the 

international human waste can make contact with an operator. As a first example, there are 

droplets that splash onto the operator when the waste port valve is opened. Another example is in 

the case of spills, where a mechanical failure can occur either from lock failure due to 

obstruction or from the spring controlled system. Another cause of spills can be due to the hose 

not attaching properly, where the weight of it will cause it to detach and fall, where all of the 

inside content will freely flow onto the ground. Furthermore, to become an operator for the 

airport, training solely consists of shadowing an experienced operator for three days, being 

verbally quizzed by a supervisor, and then briefly observed independently. This position also has 

a high turnover rate. Therefore, operators can easily remain unprepared for the position, work too 

quickly, and not pay attention, resulting in an increased rate of exposure to the waste (Lacey et 

al. 2010). As a safety precaution, the operators are provided gloves and face shields, however it 

has been observed that the adherence to the personal protective equipment was varied and thus 

did not appear to be mandatory. If the operator is exposed, they can be exposed to hepatitis A 

virus (HAV) (Lacey et al. 2010). It was not reported whether there is a practice in place for 
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waste operators to receive regular health check-ups or disinfection of their clothing and person 

before ending their work day. Thus, the operator may leave the airport with whatever infection or 

biological agent they may have contracted or retained, similar to what happened with Canada’s 

SARS outbreak.  

The SARS (severe acute respiratory syndrome) outbreak was a major crisis that lead to 

the awareness of required improvements in Canadian biosecurity practices (MacKenzie et al. 

2004; Wagner, 2008). The SARS outbreak occurred after an international passenger was 

travelling from Hong Kong to Toronto on the 23rd of February in 2003. SARS is a native novel 

form of coronavirus to Guangdong Province in China, where it was eventually introduced to 

more than two dozen countries. The infected passenger had gone undetected through both 

Chinese and Canadian airports, and was able to return home and infect her family members 

through the spread of her respiratory droplets (Varia et al. 2003). Therefore, if lavatory waste 

makes a minor contact with an operator, there may be a risk of disease transfer.  

 

The present study 

Using the Toronto Pearson International Airport as a case study, this thesis focuses on examining 

the biosecurity risks associated with airplane toilet waste. Specifically, my study was focused on 

how lavatory waste is processed by identifying the corresponding wastewater treatment facilities 

it flows to and the effectiveness of its treatment.  

The sanitary sewage from the Pearson airport flows into two directions: through the 

Region of Peel Etobicoke Creek trunk sewer to the G.E. Booth (formally known as Lakeview) 

Wastewater Treatment Plant, and through the City of Toronto’s Mimico Creek trunk sewer to the 

Humber Wastewater Treatment Plant (Figure 1). The wastewater treatment facilities in Toronto 



 17 

and the Greater Toronto Area (GTA) use a consistent configuration, called a conventional 

activated sludge treatment process (CASP). The steps in the CASP are important to understand 

as this thesis will later analyze the secondary treatment phase of this process. The processing 

steps for the G.E. Booth and Humber Wastewater Treatment Plant consist of: grit and screening, 

primary treatment, secondary treatment, final sitting, chlorination, thickening centrifuge, 

digesters, sludge disposal, and final outfall (Region of Peel Wastewater). The wastewater begins 

at the grit and screening facilities where removal tanks separate heavy particles with the use of 

centrifugal force. The remaining grit that settles at the bottom of the tank is collected and 

brought to a landfill site, while the remainder of the wastewater goes to primary treatment at the 

wastewater treatment plant. In primary treatment, the floating solids, known as ‘suspended 

sludge’ which include oil and grease, are removed. Simultaneously, the primary clarifier collects 

additional sludge that settles on the bottom of the reservoir to bring to sludge treatment and 

disposal. Secondary treatment involves an aeration tank and secondary clarifier. The aeration 

tanks use microorganisms such as bacteria and protozoa to consume what is called activated 

sludge. These bacteria digest and remove the biological content, such as microbes, from the 

wastewater. Within the aeration tank, biomass is produced through oxidation, generating end 

products such as CO2, H2O, NO3, and SO4. In addition, there is nutrient removal, such as 

phosphorus, where ferrous chloride is added causing further sludge settlement at the bottom of 

the clarifier. The secondary clarifier involves the collection of activated sludge solids, where it is 

returned to the aeration tank to be further degraded. The final steps of the wastewater, now 

termed final effluent, receives inputs such as sodium hypochlorite and sodium bisulphite, for 

final disinfection before it is discharged as final outfall into Lake Ontario (Region of Peel 

Wastewater; Government of Ontario, 2019).  
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Figure 1. This map of the Greater Toronto Area (GTA) highlights the Toronto Pearson 
International Airport and the wastewater treatment plants that the sanitary sewage discharges to: 
G.E. Booth (Lakeview) Wastewater Treatment Plant and Humber Wastewater Treatment Plant. 
 
 

Method 

Securing primary empirical data for this research project was difficult, as gaining access to areas 

beyond security checkpoints at an airport as well as its stakeholders, such as airport ground crew, 

required a high level of security clearance. Conducting both interviews and non-participant 

observation studies in restricted areas of the airport would be better suited to a study that would 

be conducted over a longer time period. To accommodate for the short time period of this study 

and to obtain results, the wastewater treatment plants affiliated with the airport were contacted. 

Unfortunately, neither of the wastewater treatment plants were providing tours as they were 

either not offered or the site was under construction. Therefore, observational methods were not 

possible for airplane lavatory waste treatment.   
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The specific methods for this research project involved archival research as well as semi-

structured interviews. These techniques were ideal as it maximized the allotted research time 

period while obtaining the necessary information to answer the research question and conduct an 

analysis of the research objectives.  

Archival research was the primary form of qualitative data collection to conduct a 

critique on biosecurity practices and to obtain background knowledge on the wastewater 

treatment processes to prepare for interviews. The biosecurity critique involved reviewing 

scientific journal articles as a means to identify gaps and areas of improvement in biosecurity 

practices and lavatory waste retrieval. In addition, media articles and historical records were used 

to analyze topics such as blue ice. Regulatory documents, such as annual reports, were used to 

generate specific interview questions tailored to individual wastewater treatment plants.  

Semi-structured interviews were the secondary form of qualitative data collection used in 

this study. This form of interview process was ideal as a general interview guide could be used 

while also allowing for flexibility with questions on facility-specific reports (Leavy and 

Brinkmann, 2014). The semi-structured interviews provided the answer the central question as to 

whether there were any specific considerations toward airplane lavatory waste being received at 

the facility as well as supplementary information and clarification regarding wastewater 

treatment processing. The general interview question guide that was used can be found in 

Appendix E. 

The semi-structured interviews were conducted with two facility members from two 

wastewater treatment plants (one from the Humber Wastewater Treatment Plant and one from 

the G.E. Booth (Lakeview) Treatment Plant). These wastewater treatment plants were chosen for 

interviews as the Toronto Pearson International Airport Master Plan for 2017-2037 specified that 
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its sanitary sewage is discharged to these two facilities. This project was part of the project: 

“Canada’s Waste Future: Uncertainty, Futurity, and Democratic Engagement” (SSHRC 435-

2013-0560; Myra J. Hird, PI), with General Ethics Board approval (Ref	#:	GENSC-057-13;	Romeo	#	

6010532). The contact information for the interview participant for the Humber Treatment Plant 

was obtained through the City of Toronto Water Staff Dictionary. The participant was then 

contacted by the phone number provided where an interview was then scheduled. The interview 

participant for the G.E. Booth (Lakeview) Treatment Plant was contacted through the Region of 

Peel website by sending an e-mail request to Water Quality Inquiries. Once the participant 

received the e-mail request, their phone number was provided and the participant was called to 

schedule an interview. Participants were provided with background information with regards to 

what the study was, a letter of information and a letter of consent. 

 

Analysis 

After conducting the semi-structured interviews, I found that the Humber Wastewater Treatment 

Plant only receives part of the de-icing flow from the Toronto Pearson International Airport and 

the G.E. Booth (Lakeview) Wastewater Treatment Plant receives the wastewater and de-icing.   

Since the Humber Wastewater Treatment Plant does not receive any airplane lavatory 

waste, it was not considered as a major potential vector for NIS and pathogen introduction. 

However, as previously mentioned, NIS may be found on the outer body of an airplane in nested 

areas. Therefore, it is important to note that the de-icing of the airplane may detach these NIS 

and transport them through to the Humber Wastewater Treatment Plant.  

During the G.E. Booth (Lakeview) Wastewater Treatment Plant interview, I found that 

there was no knowledge of either international nor domestic airplane lavatory waste being 
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treated prior to municipal wastewater treatment. Similarly, this respondent mentioned that there 

is no special consideration, treatment, or technologies set in place for the continuous incoming 

flow of lavatory waste received by the G.E. Booth.  

When I asked whether there was pre-treatment of the airplane lavatory waste that 

occurred prior to arriving to the G.E. Booth, this respondent answered that there is no intentional 

treatment. The only form of pre-treatment that occurs is when the airplane lavatory waste is 

brought to a triturator facility, located airside (Federal Aviation Administration, 2013). The 

function of a triturator is to simply act as a grinder for sanitary waste within the airplane lavatory 

waste (Sierra et al. 1981). Therefore, this should not be considered as a treatment for NIS or 

pathogens, as they would likely remain intact and survive. 

A significant finding of this study was that during high wet weather flows, the G.E. 

Booth Wastewater Treatment Plant capacity may be exceeded. High wet weather flows can be 

characterized as either high rainfall or snow melt events. Since the Toronto Pearson International 

Airport is located in Canada, it can be expected that the corresponding wastewater treatment 

plants experience more overflow and bypass events than other countries, as Canada has relatively 

high climactic variation and precipitation. In the event that the G.E. Booth capacity is exceeded, 

the airplane lavatory waste is only partially treated. The lavatory waste will skip one or more 

treatment phases, such as the secondary treatment. This portion of lavatory waste skips the 

secondary treatment bypasses, where it eventually recombines with the fully treated wastewater 

to be discharged to Lake Ontario through normal outfall.  

As previously mentioned in the literature review, secondary treatment is the stage of 

biological degradation (Maier et al. 2009). This is the most important phase in the treatment of 

airplane lavatory waste as the NIS and pathogens it contains would be consumed at this stage. 
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Although the G.E. Booth interviewee assured that there was no raw sewage entering Lake 

Ontario during these overflow events, the most dangerous components of the lavatory waste are 

likely still present after the primary treatment stage as they are biological components.  

However, it is more likely that there will be no overflow or bypass events that occur on a 

daily basis. Though it is still important to identify and analyze the areas of improvement in the 

secondary treatment of airplane lavatory waste. In a study conducted by Hendricks and Pool 

(2012) on the effectiveness of wastewater treatment in Western Cape, South Africa, the authors 

found that bacteria and antibiotic residues are not effectively treated and are nevertheless 

discharged into the environment. This is relevant as the wastewater treatment plants examined in 

this study also use activated sludge treatment in secondary processes. Furthermore, protozoan 

parasites such as the Giardia and Cryptosporidium have been previously found to survive and 

penetrate through wastewater treatment processes. More specifically, these parasites survive 

secondary treatment in both cyst and oocyte stages, and are eventually discharged as final 

effluent where they persist as waterborne diseases (Rose and Gerba, 1991). The significance of 

the cyst and oocyte stages is that this stage allows for their survival during wastewater treatment. 

Similarly, it has also been found that viruses are more difficult to remove in wastewater 

treatment than bacteria (Aulicino et al. 1995).  

The previous studies have only identified a minute fraction of the types of organisms 

likely found within the final effluent of the treated wastewater. The CASP acronym itself 

contains the word conventional, meaning that it is standard in its operation. The majority of 

wastewater treatment plants, including the G.E. Booth, are seemingly primarily concerned with 

the most common type of bacteria, E. coli, leading to the use of ordinary disinfection processes 

like chlorination.  
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In a research study conducted by Frigon et al. (2013) on the percentages of final 

pathogenic E. coli found in effluents, the researchers found that it ranged from 14 to 31%. This is 

relevant because the study took place at four municipal wastewater treatment plants that use 

CASP and are located near Montreal, Québec. Since it has been shown that secondary treatment 

is not effective enough when removing native and common bacteria, parasites, and viruses, then 

it is likely also not effective enough when eliminating the international foreign bodies that would 

be introduced through lavatory waste. Therefore, a future study should investigate the tolerance 

of different types pathogens to disinfection processes like chlorination.  

In addition to having CASP, advanced disinfection processes such as UV irradiation and 

ozonation should be incorporated in wastewater and lavatory waste treatment as a start to 

improve the effectiveness in disinfection. In some instances, ozonation has shown to be a viable 

solution for virus and protozoa treatment (Lazarova et al. 1999). More specifically, ozonation 

has shown removal rates of >95% for micropollutants (Huber et al. 2003). However, ozonation 

remains to be relatively new and more studies should be done on its effectiveness with a diverse 

spectrum of bacteria, pathogens and viruses (Hollander et al. 2009).   

It is important to note that not all passengers will use the airplane lavatories during their 

flight(s) or the airport terminal washrooms. Therefore, the study of foreign body entry from 

lavatory waste should not be limited to the treatment processes at the G.E. Booth location. 

Passengers may be returning home if they live in close proximity to the Toronto Pearson 

International Airport, or may be arriving as tourist where Toronto is their first destination. 

Although the G.E. Booth likely receives the greatest concentrated abundance of foreign bodies 

from airplane lavatory waste, other treatment plants such as the Ashbridges Bay and North 
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Toronto Treatment Plant should take into consideration that their facility may also receive 

foreign bodies from dispersed travelers.  

Exposure to contaminated water can pose a health risk to both humans and animals 

(George et al. 2002). Such exposure can include bathing in and consuming the products from the 

contaminated lake water (Shuval, 2003). At Lake Ontario, one can go on harbour tours, kayak 

and canoe along the waterfront, go fishing, or relax at the Woodbine Beach, which is located 

next to the Ashbridges Bay Wastewater Treatment Plant.  

 

Conclusions 

More time allotted to this investigation would have allowed for a more in-depth analysis of 

lavatory waste as a potential breach in biosecurity. More specifically, a Transport Canada 

Transportation Security Clearance (TSC) and a Restricted Area Identity Card (RAIC) could have 

been applied for. Obtaining this level of clearance would have facilitated the potential for 

participant observation and conduction of semi-structured interviews with ground handling 

agents that operate lavatory waste systems at the Toronto Person International Airport. This 

would have also allowed the study to be potentially conducted on a larger scale, where the 

different types of airplane waste, such as on-board food waste, could have been considered.  

There are several studies that should take place in the future with regards to the 

wastewater treatment containing airplane lavatory waste. A first important step to take is the 

analysis of the effectiveness of the G.E. Booth (Lakeview) Wastewater Treatment Plant 

processes. As previously mentioned in the analysis section of this paper, a study similar to that 

conducted by Hendricks and Pool (2012) could be done. This would involve the use of 

bioindicators and chromogenic tests to detect the presence and totality of coliforms and E. coli. 
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(Rompré et al. 2002). However, this step is limited as it only detects the presence of a particular 

type of bacteria. Therefore, further evaluation of the size and types of viral presence in final 

effluents should take place subsequently (Aulicino et al. 1995). The next step in future research 

should then be to identify and quantify the presence and abundance of parasites and pathogens 

that are found prior to the final effluent discharge at the G.E. Booth. Within this identification, 

the origin of the species identified could be analyzed to determine whether lavatory waste 

successfully introduced foreign bodies into Lake Ontario through final effluent. If foreign bodies 

are positively identified, then lavatory waste should be considered as a vector and potential 

beach in biosecurity.   

Moreover, future studies should also consider and compare the wastewater treatment 

processes in other countries as practices can differ depending on income and degree of 

urbanization (Doorn et al. 2006). More specifically, there are communities in developed 

countries that still do not have access to wastewater treatment facilities while in other areas 

wastewater treatment facility infrastructure is faltering, allowing contaminants into the 

environment (LeChevallier and Au, 2004; Paillard et al. 2005).   

Overall, as global travel increases, the biosecurity risks of airplane lavatory waste may 

also increase. Canadian management strategies and biosecurity practices should consider the 

monitoring, early detection, and containment of potential foreign bodies (McNeely, 2001). 

Potential breaches in biosecurity may be through the outer body of an aircraft, luggage and carry-

on baggage, declaration card variations, footwear contamination, and lavatory waste. Identifying 

inconsistencies when comparing Canadian biosecurity practices to other countries such as New 

Zealand and Australia is a possible first step in improving and informing current practices, while 

simultaneously preventing future potential breaches.  
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Summary 

1. It was found that neither international nor domestic airplane lavatory waste is treated 

prior to municipal wastewater treatment. Similarly, there are no special considerations or 

treatments that account for potential foreign body entrance from airplane lavatory waste 

at the G.E. Booth (Lakeview) Wastewater Treatment Plant.  

2. During high wet weather flows (high rainfall and snow melt), the wastewater treatment 

plant’s secondary treatment capacity may be exceeded, allowing for partially treated 

wastewater, and therefore lavatory waste, to enter into Lake Ontario as final effluent. As 

such, foreign pathogens and microorganisms may survive and be transferred.  

3. Increased research should focus on the potential harms of foreign bodies introduced by 

airplane lavatory waste, and specifically on its trophic interactions with native species 

and humans in Lake Ontario.  
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Appendices 

Appendix A: Canada Declaration Card 
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PAX

1

4

3

2

1

2

3

1

2

4

3

4

Instructions

1.5 L of wine or 1.14 L of liquor or 24 x 
355 ml cans or bottles (8.5 L) of beer or 
ale. (You must be of legal age in the 
province of importation.)

200 cigarettes, 200 tobacco sticks, 50 
cigars or cigarillos and 200 grams of 
manufactured tobacco (Special Duty 
may apply). 

All travellers can be identified on a Canada
Border Services Agency (CBSA) Declaration
Card.  You  may  list  up to  four people living at the 
same address on one card. Each traveller is

 responsible for his or her own declaration.

Under the law, failure to properly declare goods,
currency and/or monetary instruments brought
into Canada may result in seizure action,
monetary penalties and/or criminal prosecution.

Protected A when completed

All travellers (living at the same address)  –  Please print in capital letters.Part A

Last name, first name and initials

Citizenship:

Last name, first name and initials

Citizenship:

Last name, first name and initials

Citizenship:

Last name, first name and initials

Citizenship:

Postal/Zip code

HOME ADDRESS – Number, street, apartment No. City/Town

Business

Airline/flight No., train No. or vessel name

Arriving from:Arriving by:

Rail Marine HighwayAir

Purpose of trip:

Study

Personal Other country direct

Other country via U.S.

U.S. only

Prov./State Country

B

Complete in the same order as Part A

Yes No
Do you or any person listed above exceed the duty-free
allowances per person? (See instructions on the left.)

Duration of stay in Canada

days

Part B Visitors to Canada

Residents of CanadaPart C
Yes NoDo you or any person listed above exceed the exemptions per person?

(See instructions on the left.)

Date left Canada
YY - MM - DD

Date left Canada
YY - MM - DD

Value of goods – CAN$
purchased or received abroad
(including gifts, alcohol & tobacco)

Value of goods – CAN$
purchased or received abroad
(including gifts, alcohol & tobacco)

 

 

�

I am/we are bringing into Canada: Yes No
Firearms or other weapons 
(e.g. switchblades, Mace or pepper spray). 

Commercial goods, whether or not for resale
(e.g. samples, tools, equipment).

�

�

I/we have visited a farm and will be going to a farm in
Canada.

�

Signatures (age 16 and older): I certify that my declaration is true and complete.Part D

1

2

3 4

Declaration Card

R U.S. V Cr OOV

31

Date of birth:
YY - MM - DD

Date of birth:
YY - MM - DD

Date of birth:
YY - MM - DD

Date of birth:
YY - MM - DD

Date
YY - MM - DD

I/we have unaccompanied goods. 

Currency and/or monetary instruments totaling  
 CAN$10,000 or more.
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Do not fold Declaration Card

–  For Agency Use Only –

Canada Border
Services Agency

Agence des services
frontaliers du Canada

 currency and/or monetary instruments
   totaling CAN$10,000  or more that are in his

 
 or her actual possession or baggage.

Each traveller is responsible for reporting

M
M

# 
20

17
13

17
  

D
R

C
  

93
55

 -
 1

A
 1

B
 1

C

E311 (16)

Information provided is collected under the 
authority of Section 12 of the Customs Act 
to facilitate compliance with the traveller’s 
obligation with Subsection 5(3), Reporting of 
Imported Goods Regulations, and enables 
the collection of duty and taxes payable on 
imported goods. This information may be 
disclosed to other government departments and 
agencies, police forces and other Countries to 
administer or enforce Canadian Legislation.

Individuals have the right of access to and/or
can make corrections of their personal 
information under the Privacy Act. The 
information is described within Info Source, 
Traveller Declaration Cards Personal 
information Bank CBSA PPU 018 at 
http://www.cbsa-asfc.gc.ca/.

The following duty-free allowances apply to 
each visitor entering into Canada:

� Gifts (excludes alcohol and tobacco) 
valued at no more than CAN$60 each.

� Alcohol and tobacco (see table below *).

Each resident returning to Canada is 
entitled to one of the following personal 
exemptions (include all goods and/or gifts 
purchased or received abroad):

� 24 hours absence from Canada: CAN$200
Not claimable if goods exceed CAN$200.
Alcohol, tobacco and unaccompanied goods 
cannot be claimed.

� 48 hours absence from Canada: CAN$800
This includes alcohol and tobacco (see table 
below *). Unaccompanied goods cannot be 
claimed.

� 7 days absence from Canada: CAN$800
This includes alcohol, tobacco (see table 
below *) and unaccompanied goods.

Part B – Visitors to Canada

Part C – Residents of Canada

*  Alcohol and tobacco table

Meat, fish, seafood, eggs, dairy products, fruits, 
vegetables, seeds, nuts, plants, flowers, wood, 
animals, birds, insects, and any parts, products or 
by-products of any of the foregoing.
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Appendix B: United States Custom Declaration Form 
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Appendix C: Australia Incoming Passenger Card 

PLEASE       AND ANSWER A OR B OR C

In which country did you
board this flight or ship?

Nationality as shown on passport

What is your usual occupation?

Information sought on this form is required to administer immigration, customs,
quarantine, statistical, health, wildlife and currency laws of Australia and its collection is
authorised by legislation. It will be disclosed only to agencies administering these areas
and those entitled to receive it under Australian law. The leaflet Safeguarding your
personal information is available at Australian ports and airports.

✕

Day Month Year

© Commonwealth of Australia 2002

15 (Design date 07/02)

McMILLAN PRINT

PLEASE COMPLETE IN ENGLISH

Migrating
permanently
to Australia

A B CVisitor or temporary entrant

Your intended length of
stay in Australia

Your country of residence

Your main reason for coming to Australia (✕ one only)
Convention/conference

Business
Visiting friends or relatives

Employment
Education
Exhibition

Holiday
Other

1

2

3

4

5

6

7

8Date 
of birth

Years Months Days

Resident returning
to Australia

Country where you 
spent most time abroadOR

MAKE SURE YOU HAVE COMPLETED
BOTH SIDES OF THIS CARD.

PRESENT THIS CARD ON ARRIVAL
WITH YOUR PASSPORT.

07021505

PLEASE COMPLETE IN ENGLISH WITH A BLUE OR BLACK PEN

Incoming passenger card    •     Australia

Family/surname

Given names
Passport number

Flight number or name of ship

Intended address in Australia

Do you intend to live in Australia for
the next 12 months?

YOU MUST ANSWER EVERY QUESTION  –  IF UNSURE,        Yes

Are you bringing into Australia:
1. Goods that may be prohibited or subject to restrictions, such as 

medicines, steroids, firearms, weapons of any kind or illicit drugs?
2. More than 1125mL of alcohol or 250 cigarettes or 250g of tobacco products?
3. Goods obtained overseas or purchased duty and/or tax free in Australia 

with a combined total price of more than AUD$400, including gifts?
4. Goods/samples for business/commercial use?
5. AUD$10,000 or more in Australian or foreign currency equivalent?

6. All food - includes dried, fresh, preserved, cooked, uncooked? 
7. Wooden articles, plants, parts of plants, traditional medicines 

or herbs, seeds, bulbs, straw, nuts?
8. Animals, parts of animals and animal products including equipment, 

eggs, biologicals, specimens, birds, fish, insects, shells, 
bee products, pet food?

9. Soil, or articles with soil attached, ie. sporting equipment, shoes, etc?
10. Have you visited a rural area or been in contact with, or near, 

farm animals outside Australia in the past 30 days?

11. Have you been in Africa or South America in the last 6 days?

Yes

Yes

Yes

No

No

No

If you are NOT an Australian citizen:

Do you have any criminal conviction/s?

DECLARATION
The information I have given is true, correct and
complete. I understand failure to answer any
questions may have serious consequences.

Do you suffer from tuberculosis?

Yes
Yes

No
No

Yes No
Yes No
Yes No

Yes No

Yes No

Yes No
Yes No

Yes No

Yes No
YOUR SIGNATURE

TURN OVER
THE CARD

English

Day Month Year

State

✕
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Appendix D: New Zealand Passenger Arrival Card 
 
  

NEW ZEALAND PASSENGER ARRIVAL CARD

• This Arrival Card is a legal document – false declarations can lead to penalties including  
confiscation of goods, fines, prosecution, imprisonment, and deportation from New Zealand.

•   A separate Arrival Card must be completed for each passenger, including children.
•   Please answer in English and fill in BOTH sides.
•   Print in capital letters like this: NEW ZEALAND or mark answers like this:  

OCT 2018

Information collected on this form and during the arrival process is sought to administer Customs, Immigration, 
Biosecurity, Border Security, Health, Wildlife, Police, Fine Enforcement, Justice, Benefits, Social Service, Electoral, 
Inland Revenue, and Currency laws. The information is authorised by legislation and will be disclosed to agencies 
administering and entitled to receive it under New Zealand law. This includes for purposes of data matching between 
those agencies. Once collected, information may be used for statistical purposes by Statistics New Zealand.

 Answer this section if you DO NOT live in New Zealand.
How long do you intend           

 Permanently
     

 or
         years        months          days    

to stay in New Zealand?  

If you are not staying permanently what is your MAIN reason for coming to New Zealand?             

        visiting friends/relatives                business                 holiday/vacation       

        conference/convention                 education                other  

In which country did you last live for 12 months or more?

State, province or prefecture Zip or postal code

Flight number/name of ship                                                           Aircraft seat number

 
Overseas port where you boarded THIS aircraft/ship 

Passport number

Nationality as shown on passport

Family name

Given or first names

Date of birth       day                   month                      year     

Country of birth

Occupation or job

Full contact or residential  
address in New Zealand

Email          

Mobile/phone number

1

Answer this section if you live in New Zealand. Otherwise go to 2b.

How long have you been   
away from New Zealand?          

            years                     months                days

Which country did you spend most time in while overseas? 

What was the MAIN reason for your trip?           business             education               other  

Which country will you mostly live in for the next 12 months?         New Zealand         other

2a

2b

Please turn over for more 
questions and to sign

Are you bringing into New Zealand:
• Medicine: over 3 months’ supply, or medicine not prescribed to you?     Yes        No
• Restricted or prohibited goods: for example, weapons, indecent 

publications, endangered plants or wildlife, illegal or controlled drugs?     Yes        No
• Alcohol: more than 3 bottles of spirits (not exceeding 1.125 litres  

each) and 4.5 litres of wine or beer?        Yes        No
• Tobacco: more than 50 cigarettes or 50 grams of tobacco products  

(including a mixture of cigarettes and other tobacco products)?     Yes        No
• Goods obtained overseas and/or purchased duty-free in  

New Zealand: with a total value of more than NZ$700 (including gifts)?     Yes        No
• Goods carried for business or commercial use?       Yes        No
• Goods carried on behalf of another person?       Yes        No
• Cash: NZ$10,000 or more (or foreign equivalent), including travellers 

cheques, bank drafts, money orders, etc?        Yes        No

WARNING: false declaration can incur $400 INSTANT FINE
Are you bringing into New Zealand:
• Any food: cooked, uncooked, fresh, preserved, packaged or dried?     Yes        No
• Animals or animal products: including meat, dairy products, fish, honey,  

bee products, eggs, feathers, shells, raw wool, skins, bones or insects?     Yes        No
• Plants or plant products: fruit, flowers, seeds, bulbs, wood, bark,  

leaves, nuts, vegetables, parts of plants, fungi, cane, bamboo or  
straw, including for religious offerings or medicinal use?      Yes        No

Other biosecurity risk items, including:
• Animal medicines, biological cultures, organisms, soil or water?      Yes        No
• Equipment used with animals, plants or water, including for  

gardening, beekeeping, fishing, water sport or diving activities?     Yes        No
• Items that have been used for outdoor activities, including any  

footwear, tents, camping, hunting, hiking, golf or sports equipment?     Yes        No
In the past 30 days (while outside New Zealand) have you visited any  
wilderness areas, had contact with animals (except domestic cats and  
dogs) or visited properties that farm or process animals or plants?     Yes        No

Do you hold a current New Zealand passport, a residence class visa or  
a returning resident’s visa? – If yes go to 10       Yes       No

Are you a New Zealand citizen using a foreign passport?      Yes       No 
– If yes go to 10
Do you hold an Australian passport, Australian Permanent Residence  
Visa or Australian Resident Return Visa? – If yes go to 9       Yes        No

All others.  
You must leave New Zealand before expiry of your visa or face deportation. 
Are you coming to New Zealand for medical treatment or consultation  
or to give birth?          Yes        No

Select one  I hold a temporary entry class visa (Tick yes if you currently  
hold a visa, even if it is not attached as a label to your passport).     Yes

 or I do not hold a visa and am applying for a visitor visa on arrival.     Yes

I declare that the information I have given is true, correct, and complete.

Have you ever been sentenced to 12 months or more in prison, or  
been deported, removed or excluded from any country at any time?     Yes        No

5

7

8

9

10

  

 

3 List the countries you have been in during the past 30 days:

Do you know the contents of your baggage?       Yes       No4

The Privacy Act 1993 provides rights of access to, and correction of, personal information. If you wish to exercise these rights please contact the  
New Zealand Customs Service on 0800 428 786 or Email: feedback@customs.govt.nz and/or Immigration New Zealand at PO Box 1473, Wellington.

Signature                                                          Date
(parent or guardian must sign for children under the age of 18) 

6
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Appendix E: Semi-Structured Interview Guide 

The following questions will be used as a guide when interviewing the wastewater treatment 
plants. The exact wording and questions will vary depending on the responses of the participants 
and the specific wastewater treatment plant facility being interviewed.  

__________ (Humber / G.E. Booth) Wastewater Treatment Plant 

• What are the wastewater treatment processing steps at this facility?  
• Prior to receiving the lavatory waste from the Toronto Pearson International Airport at your 

waste water treatment facility, are there any known purification processes or pre-treatments 
that occur? 

• Are there any special considerations or specific treatment processes that occur at this 
wastewater treatment plant that account for international lavatory waste arriving from the 
Toronto Pearson International Airport?  

• Are there any unique processes that differentiate this wastewater treatment plant from other 
plants in the Region of Peel or Toronto? 

• What measures are set in place to prevent and mitigate bypass, overflow, and sewage spill 
events? Which processing steps are affecting during these events?  

• What kind of volumes does this wastewater treatment plant receive?  


