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Executive summary 
Microplastics are a ubiquitous environmental pollutant increasingly shown to cause irreparable 
harm to ecosystems and living organisms, including us. In this report, we describe how 
microplastics are a pollutant improperly addressed in today’s regulations and policies. Through 
key informant interviews and reviews of scientific, historical, legal, Indigenous, and policy 
literature, we develop a case that microplastic pollution should be addressed through a lens of 
relationality. By describing microplastic pollution as infringing upon the Species at Risk Act (2002) 
for endangered orcas, we create a public-facing campaign with connection and compassion to 
spark support and engagement. Finally, we provide regulatory action recommendations to regulate 
selling laundry machines installed with microfiber filters and pursue unprecedented microplastic 
mitigation action.  

Context: An introduction to microplastics 
What are plastics and microplastics 
Plastics are a material of synthetical category made up of various repeating, chain-like polymers 
(Andrady, 2022). They have become ubiquitous in the environment ever since their invention at the 
end of the 19th century and the subsequent boom in production and innovations through the 1940s 
and 50s (PlasticEurope, 2023). Thanks to their useful properties plastics have become one of the 
most commercially mass-produced products of the last century. Their widespread distribution, 
propensity towards single-use tasks, and ready discard means that the waste originating from use 
and disposal has started to put a toll on the waste management system and environment (Kumar et 
al., 2021). 

Once plastics are released or discarded into 
the environment, they degrade and break 
down into increasingly smaller fragments. 
Microplastics originate from various sources 
(figure 1), often unintentionally, through the 
degradation of large plastic debris, 
microfibers that shed from synthetic textiles, 
tire dust, and more (Boucher & Friot, 2017). 

Furthermore, the pathways for microplastics 
in the environment are complex and often 
lead to less-than-ideal outcomes or half-
solutions such as “properly” disposing of 
them in landfills or filtered from wastewater 
treatment plants into solid sludge 

FIGURE 1. GLOBAL MICROPLASTIC POLLUTION SOURCES TO 
OCEANS, FROM (BOUCHER & FRIOT, 2017) ADAPTED FOR 
CLARITY BY (BIRCH ET AL., 2020). 
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FIGURE 2.  AGGREGATED ENDPOINTS FOR MICROFIBRES (TONNES) FROM TEXTILES IN CANADA 2016 (SHERLOCK, 2023). MICROPLASTIC FIBRES REACH THE ENVIRONMENT THROUGH 
WASTEWATER, INCLUDING INSUFFICIENTLY FILTERED EFFLUENT AND FILTERED OUT “SLUDGE” THAT MAY BE USED FOR AGRICULTURAL FERTILIZER. 
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that is then used for agricultural fertilizers (Hechmi et al., 2024). As highlighted in figure 2, only a 
small fraction of microplastics are stopped from entering the environment and end up incinerated, 
while the majority of it either makes it to soil or water via air transport or water streams (Sherlock, 
2023). 

Plastic pollution can be categorized by size, including: macroplastics (>5 mm), microplastics (1 – 5 
nm), and nanoplastics (<1 nm) (Osman et al., 2023). Another categorization method is based on 
plastic pieces’ shapes, including fragment, fibre, spherical, and sheet-like (Driedger et al., 2015). 
Fragment shape is largely determined by the process of plastic manufacturing and source material. 

Why do microplastics matter? 
Due to their size, microplastics are ingested by a variety of marine species as small as zooplankton 
(Andrady, 2022; Botterell et al., 2023). Microplastics embedded within body tissue may transfer to 
predatory species (Carbery et al., 2018). Concerningly, many species reported to ingest plastic are 
listed as near threatened, vulnerable, endangered or critically endangered on the International 
Union for Conservation of Nature (IUCN) RedList (Andrady, 2022). Detection of plastic ingestion 
across marine species, as well as the quantity of microplastic load and some of its adverse effects, 
is only increasing with time and further investigation (Galloway et al., 2017), highlighting how we 
are only beginning to understand this worsening problem. 

We are also only just discovering the adverse health risks of microplastics to ecological and human 
health. Although we have yet to discover the potential risks of plastic polymers themselves, 
significant concern for microplastic ingestion exists due to the other chemicals that associate with 
microplastics. These include: i) additive chemicals that modify the base polymer’s properties; ii) 
some residual monomers that did not polymerize during plastic manufacturing; and iii) other 
compounds from the environment that attach and accumulate on plastic particles (Andrady, 2022; 
Joo et al., 2021).These compounds include toxic substances like persistent organic pollutants 
(POPs), heavy metals, pharmaceuticals, bacteria, and more (Galloway et al., 2017). Essentially, 
while we may not understand current microplastic risks, they pose harm by acting as an ingestible 
“Trojan horse” of sorbed environmental pollutants that may cause behavioural and reproductive 
effects, thus threatening ecological integrity (Galloway et al., 2017; Yu et al., 2021). 

Methods 
Overall, we used multiple data collection methods to create this report including semi-structured 
key informant interviews and literature reviews, ultimately molding our flexible research topic into a 
strong argument for microplastic regulation We iteratively consulted empirical evidence from 
science, law and policy to shape and support our work. Data included scientific publications, 
Indigenous publications and history, legal cases, legislation, regulations, and policies.  

For literature, we investigated publications related to microplastic pollution, health implications of 
microplastics, plastic and microplastic regulations and policies, orca conservation, people’s 
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relationships with orcas, and adjacent topics. We employed these methods as they became 
necessary to understand the topic and its policy context 

We explore microplastics in the context of Vancouver, British Columbia. This populous city has 
significant potential to support microplastics pollution prevention with its political 
progressiveness, continual recognition and reconciliation towards Indigenous rights, and cultural 
and economic significance to aquatic ecosystems. Some data we would have found useful 
includes research on perceptions and awareness of microfiber pollution and filters in Canada and 
updated reports on the economic contribution of orcas to whale watching and Northwest Pacific 
tourism. If we were to take this project further, we would implement a pilot survey on the public’s 
response to a microfiber filter regulation in the lens of orca conservation. 

Our group comprised Sam Blackwell (SB), Chloë Chang (CC), and Kevin Landrini (KL). Task 
distribution was based on areas of expertise. The topic was conceived by KL. Interviews with Metro 
Vancouver and 5GYRES were set up by KL and conducted by the group. An interview with David 
Boyd was set up by CC and conducted by all members. Document outline and continuous edits 
were created by the group. Executive summary was written by CC. Introduction to plastics was 
researched and written by KL and CC. Microplastics regulations and policy reviews were 
conducted by KL and CC, summarized by CC in the final document. Previous laundry machine filter 
regulations were researched and written by SB and KL. Relationality and ecosystem services of 
killer whales were primarily researched and written by SB. CC provided support for killer whale 
ecosystem services with Indigenous relations research and writing. Recommendations were 
written by SB and CC. 

Results and analysis 
Regulation and policy analysis 
Clarification on laws, regulations, and policies 
Firstly, we shall distinguish the different rules that jurisdictions may or must follow. Legislation is a 
written law that must be approved by Parliament in the form of a bill (Department of Justice 
Government of Canada, 2020). Examples include all acts, like the Canadian Environmental 
Protection Act (CEPA) (1999), the Fisheries Act (1985), and the Species at Risk Act (SARA) (2002). 
Regulations are enforceable by law, like legislation, but do not undergo a Parliament approval 
process(Department of Justice Government of Canada, 2020). Regulations may be created by 
persons or bodies that are given authority to do so through legislation. Some examples include the 
Wastewater Systems Effluent Regulations (2019) and Authorizations Concerning Fish and Fish 
Habitat Protection Regulations (2019), made under the Fisheries Act (1985).  

Conversely, policies are strategic documents that outline guiding principles and expectations that 
are not legally enforceable (Department of Justice Government of Canada, 2020). In exchange for 
not being enforceable by law, policies can be established with less formal procedures. 
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Regulations and legislations 
Many regulations exist across jurisdictional levels that should address microplastic pollution in 
Canadian waters. Some international regulations include the Basel Convention on the Control of 
Transboundary Movements of Hazardous Wastes and their Disposal (1989), the International 
Convention for the Prevention of Pollution from Ships (1973), and the London Convention and 
Protocol to prevent marine pollution by dumping at sea (1972). Some relevant federal acts and 
regulations are listed in Table 1. Using Vancouver, British Columbia (BC) as a case study, this city 
is also mandated by the provincial and municipal regulations listed in Table 2. Generally, there are 
acts protecting the environment for the sake of human health, such as CEPA (1999). Other acts 
appear to primarily protect other organisms, including the Fisheries Act (1985) and SARA (2002). 
These acts may ensure ecosystem services such as food provision, cultural identity, ecosystem 
functioning, and more. 
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TABLE 1. LIST OF CANADA’S FEDERAL ACTS, INCLUDING THEIR PURPOSES AND RELEVANCE TO AQUATIC MICROPLASTIC POLLUTION FROM SYNTHETIC MICROFIBER SHEDDING. 

Act General purpose Relevant sections 

Canadian 
Environmental 
Protection Act (CEPA) 
(1999) 

To protect the environment for the well-being of 
Canadians, primarily through pollution prevention 
while maintaining/contributing to sustainable 
development. 

Order to include “plastic manufactured items” (2021). 

§ 5.1(2) states that Ministers shall develop an implementation 
framework addressing the right to a healthy environment that will 
include principles of environmental justice, non-regression and 
intergenerational equity. 

§ 121(1) allows the Ministers to issue environmental objectives and 
guidelines to prevent and reduce marine pollution from land-based 
sources. 

Fisheries Act (1985) To manage and control fisheries with the 
conservation and protection of fish and their 
habitat, including pollution prevention. 

§ 43(1) provides the Governor in Council the ability to make regulations 
to respect “the conservation and protection of fish” (§ 43(1)(b)), “the 
obstruction and pollution of any waters frequented by fish” (§ 43(1)(h)), 
and “the conservation and protection of fish habitat” (§ 43 (1)(i)). 

Species at Risk Act 
(SARA) (2002) 

To prevent the extirpation/extinction of wildlife 
species and aid in recovery of species negatively 
impacted by human activity. 

§ 38 states that recovery strategies, required for species at risk, must 
consider that “if there are threats of serious or irreversible damage to 
the listed wildlife species, cost-effective measures to prevent reduction 
or loss of the species should not be postponed for a lack of full 
scientific certainty.” 
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TABLE 2. LIST OF BRITISH COLUMBIA’S PROVINCIAL AND THE CITY OF VANCOUVER’S MUNICIPAL ACTS, INCLUDING THEIR PURPOSES AND RELEVANCE TO AQUATIC MICROPLASTIC 
POLLUTION FROM SYNTHETIC MICROFIBER SHEDDING. 

Act and jurisdiction General purpose Relevant sections 

Environmental 
Management Act 
(2003), provincial 

To manage, protect and enhance the environment through development of 
policies/strategies/objectives/guidelines/ standards, information to the 
public, and plans for water resources, fisheries and aquatic life, wildlife, and 
waste management. 

“Municipal Wastewater Regulation” (2012) § 3 
refers to the “Hazardous Waste Regulation” 
(1988) Schedule 1.2 for effluent standards. 
Regulated effluents do not include 
microplastics of any kind. 

Single-Use Item By-
Law (2021), 
municipal 

To reduce the use of single-use items Phasing out take-out containers, cups, 
utensils, and shopping bags. 

Sewer and 
Watercourse By-Law 
(2024), municipal 

To manage discharged water from sewerage, storm drainage, or any 
watercourse. 

Regulates discharge standards. 
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Policies and strategies 
These aforementioned acts and regulations have generated many policies, strategic plans, and 
guidelines (hereafter, “policies”) that target microplastic pollution. For example, Canada’s 
commitment to the Basel Convention on the Control of Transboundary Movements of Hazardous 
Wastes and their Disposal (1989) was manifested into the G7 Ocean Plastics Charter (2018). Top-
down initiatives like the G7 Ocean Plastics Charter (2018) spurred the Canada-wide Strategy on 
Zero Plastic Waste and Action Plan (2018). These ecotoxicological arguments against 
microplastics also lead to the creation of relevant regulations such as the Microbeads in Toiletries 
Regulation (2017), under CEPA (1999). Despite the significant political action, microplastics seem 
to be neglected in most initiatives. 

Importantly, no initiative has led to addressing microplastic pollution besides microbeads or 
reducing macroplastic pollution to decrease fragmentation into microplastics in the environment. 
Microbeads from toiletries and cosmetics were an easy win that required a simple regulation but 
only comprise 2% of global microplastic pollution (Boucher & Friot, 2017). This means that major 
sources like synthetic textile shedding and tire dust, 34% and 29% respectively (Boucher & Friot, 
2017), are not being addressed at all. While tire dust reduction is still being researched, synthetic 
microplastics can be controlled with simple technology like laundry washing machine filters. 
Reducing microplastic pollution is a problem we can address today with further incentives from the 
government. 

Interview results and project direction 
Farida Bishay of Metro Vancouver 
Originally, microplastic pollution from synthetic microfiber shedding was selected as a topic for 
the RES 508 final project because of one co-author’s expertise and connections in that field. To 
discuss wastewater treatment solutions for removing microfibers from wastewater effluent, we 
interviewed Farida Bishay, Superintendent for Environmental Monitoring in the Liquid Wastes 
Services at Metro Vancouver, the department responsible for wastewater treatment in the City of 
Vancouver, BC. Through the interview, we discovered that no microplastic-specific treatments are 
implemented for wastewater treatment. Further, Ms. Bishay felt that Metro Vancouver lacked the 
capacity to remove microplastics and properly dispose of them. 

Metro Vancouver interview analysis 
Metro Vancouver employs the mediocre secondary wastewater treatment, allowing an estimated 
32-97 million microplastics particles to be discharged daily (Gies et al., 2018). By implementing 
tertiary wastewater treatment, the most advanced system, up to 99.8% of microplastics can be 
removed (Gies et al., 2018). However, two million microplastic particles are still released from one 
tertiary treatment plant in a day because of the sheer volume of water moving through the system 
(Sun et al., 2019). Further, filtered out “sewage sludge” may be used for agricultural fertilizer and 
introduce microplastics to the soil (Sherlock, 2023). There are also no standardized methods for 
the detection and measurement of microplastics in wastewater treatment systems in Canada 
(Environment and Climate Change Canada, 2018). Overall, it was clear that municipalities lack the 
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capacity to remove microplastics amidst so many other pollutants, and removal at this stage may 
not mitigate microplastic pollution. Hence, reducing microplastics pollution from wastewater 
today may need to occur upstream of the treatment plant level.  

Capacity for individual change at household level? 
To better understand potential for tackling microfiber pollution at the source, we researched 
laundry machine microfiber filter technologies. Although a wide range of filters– both integrated 
within washing machines and externally attachable to retrofit existing machines are commercially 
available and demonstrate effective microfiber capture, adoption remains limited (figure 3 and 4).  

 

To increase the adoption of this available technology, we began to consider promoting regulatory 
initiatives that require the inclusion of microfiber filters in all newly sold washing machines.  

Lisa Erdle at 5GYRES 
We discovered that France, Ontario, and California have previously attempted to pass bills with 
this mandate. We interviewed Lisa Erdle from 5 Gyres, a plastic pollution-fighting non-profit 
organization that had assisted with the Ontario and California bills. Erdle said that lobbying from 
the Association of Home Appliance Manufacturers (AHAM) was the opposing force that prevented 
success. 

According to Erdle, AHAM represents all the major white appliance manufacturers in North 
America and did not want laundry machine filter requirements because of the added cost to the 
consumer, insufficient evidence of the filter’s effectiveness to reduce microplastic pollution, and 
an inconvenience for consumers. Despite synthetic microfibers contributing to microplastic 
pollution and garnering concern from the public, lobbying prevented these bills from progressing. 

FIGURE3. EXTERNAL FILTER FOR WASHING 
MACHINE. FROM PLANETCARE.ORG 

FIGURE 4. ONLY CURRENT EXAMPLE OF AN INTERNAL 
FILTER IN A WASHING MACHINE. FROM GRUNDIG.CO.UK 
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Kai Chan and David Boyd at IRES 
After realizing the threat of powerful lobbying, we consulted Dr. Kai Chan, a professor at the 
University of British Columbia (UBC). Chan and group member SB discussed the potential for 
public support by framing microplastic pollution as violating the recovery strategy for endangered 
killer whales in BC. Dr. David Boyd, an environmental lawyer and professor at UBC encouraged this 
idea too. Boyd discussed potential environmental law organizations we could contact, including 
Ecojustice and the Raincoast Conservation Foundation. These conversations solidified the idea 
that we needed a public-facing campaign to push for laundry machine filter regulations. Chan 
recommended leveraging humans’ connections to nature as a powerful empathizer, and SARA 
(2002) as the means to demand action. 

Killer whales and relationality for microplastics pollution 
Killer whales and microplastics for strong, enduring action and support 
In this document, we demonstrate one potential strategy to encourage microplastic pollution 
action as it violates SARA (2002) for killer whales (Orcinus orca) in Canada. We present laundry 
machine microfiber filter regulations as one potential solution, among many other actions needed 
to reduce microplastic pollution. This lens of attack highlights humans’ interconnectedness with 
aquatic systems, our kinship with other living beings, and the consequences of our actions, 
potentially promoting a relational worldview in environmental management. We hope that passing 
the regulation by relating the issue to killer whales could spur further long-lasting mitigation activity 
for microplastics pollution from other sources.  

Why relationality? 
A relational lens is particularly powerful in inspiring action because it taps into the emotional and 
reciprocal bonds people have with nature. When individuals perceive a meaningful relationship 
with the natural world, they are more likely to act in its defense (Chan et al., 2016; Chawla, 2006). 
By centering a campaign on Southern Resident killer whales, a species that many Canadians feel a 
deep emotional and cultural connection to, we can activate these relational values and prompt 
widespread public engagement. 

Furthermore, framing action through a lens of reciprocity and kinship can foster motivational 
crowding in, reinforcing rather than replacing intrinsic motivations to protect the environment 
(Grillos et al., 2019; Lliso et al., 2022). In this way, positioning microplastic regulations as an act of 
care and solidarity with killer whales – beings who suffer from many of the consequences of human 
actions– may not only drive immediate support but also sustain long-term engagement beyond this 
campaign. 

Why killer whales? 
Orcas, or killer whales, are an iconic species along Canada’s west coast, revered for their 
intelligence, power and striking presence. While they are found in oceans around the world, they 
hold special significance in British Columbia, where they are both a cultural symbol and a keystone 
species(Black et al., 2020). 
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Killer whales and their relationships with humans 
Settler relations with killer whales 
The way non-Indigenous people in North America relate to orcas has changed drastically over the 
past century. Before the 1960s, orcas were largely feared because they were thought to be threats 
to fisherman and other people on the water (Black et al., 2020). They were often dubbed ‘the most 
dangerous predator on Earth’ and were considered pests that competed with commercial fisheries 
for salmon (Black et al., 2020). As a result, they were shot at, harpooned and persecuted. 

This perception began to shift in 1964 with the story of Moby Doll, the first orca ever held in captivity 
(Black et al., 2020). Originally harpooned by fishermen, Moby Doll survived with the help of two 
podmates who kept him afloat– an observation that changed human understanding of orcas’ 
intelligence, social bonds, and capacity for care (Black et al., 2020). Captured and brought to the 
Vancouver Aquarium, Moby Doll quickly became a major attraction, drawing thousands of visitors 
eager to see this incredible animal up close (Black et al., 2020). His popularity sparked a global 
trend, leading to the widespread capture of young orcas for aquariums and marine theme parks 
(Black et al., 2020). 

For decades, captive orcas fascinated the public, performing tricks and displaying their intelligence 
in front of millions of spectators (Black et al., 2020). However, few were aware of the cruelty behind 
their capture and the harsh conditions in which they were kept(Black et al., 2020). The 2013 
documentary Blackfish was a turning point, exposing the psychological and physical suffering of 
captive orcas(Black et al., 2020; Boissat et al., 2024). While activists had long spoken out against 
captivity, Blackfish brought the issue into mainstream awareness, leading to a widespread change 
in public perception. In the years that followed, many countries, including Canada in 2019, banned 
the capture and keeping of cetaceans and dolphins (Boissat et al., 2024). 

Today, instead of flocking to marine parks, millions of tourists seek more ethical whale-watching 
tours, hoping to catch a glimpse of these majestic creatures in the wild. A 2013 survey found that 
killer whales were by far the most important species for whale-watching companies in terms of 
marketing and sightings (MacDuffee et al., 2016). In 1998, whale watching contributed an 
estimated $123 million (adjusted for inflation) to BC’s economy (MacDuffee et al., 2016). And direct 
expenditures in this industry have only increased since then(Cisneros-Montemayor et al., 2010). 
Marine-based tourism contributes over $1.2 billion to BC, with killer whale sightings representing a 
must-see for many tourists(Bartlett, 2018). Overall, killer whales are a symbol of Vancouver and 
Canada that generate inspiration for the pristine and powerful nature this country is renowned for. 

Orcas and relations to Indigenous peoples and cultures 
For time immemorial, First Nations and Indigenous communities of the Pacific Northwest have 
revered orcas as kin, ancestors and spiritual guides. Their significance is deeply woven into cultural 
identity, lineage, and artistic expression as seen in carvings, crests and ceremonial regalia (Black 
et al., 2020) like the ones depicted in figure 5 and 6. Below are some recorded oral traditions and 
stories portraying their power and kinship. 
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Orcas are given the greatest respect by coastal 
First Nations. Among the Haida, orcas (skaana, 
Sgáan, sGáanaay) hold the highest 
supernatural status and serve as messengers 
to the Chief of the Undersea World, bringing 
prosperity to those fortunate enough to witness 
them rise from the water. A story from the oral 
traditions of the Stz’uminus First Nation tells a 
tale of killer whales (Q’ulhnumtthan) protecting 
people who follow Elders’ teachings 
(Chemainus Tribe Elders, 1992). Throughout 
oral traditions of Tlingit, Haida, and Nuu-chah-
nulth, killer whales are wolves of the sea that 
“transcend the boundaries of life and death, 

ocean and shore, human and animal” (Werner, 2010). Even whaling First Nations, such as 
Cowichan Tribes, refused to hunt or eat killer whales (Rozen, 1978). 

To Indigenous peoples of the Pacific Northwest, Orcas are more than 
just respected animals, they are kin. For the Kwakwa ̱ka̱ʼwakw on 
Vancouver Island, people came from killer whales (Max’inuxw) that 
settled on land (Neiwert, 2015). To the Haida, orcas are reincarnations 
of those lost at sea and always a welcome sighting (Haida, 2017). 
W̱SÁNEĆ traditions speak of killer whales (ḴEL, ȽOLEMEĆEN) as 
transformed humans that protect W̱SÁNEĆ people (Parks Canada 
Agency, 2024).  

“Our people have a powerful connection to the orca. This ancient 
relationship is reflected in our matrilineal clan system, regalia, art, 
songs and stories. We consider them family and treat these lives with 
honor and respect” (Segundo, 2019). 

Luna, the friendly orca 
A tale epitomizing the intelligence of killer whales and the strength 
from our bond to them is that of Luna, a 6-year-old male from the 
Southern resident population. In Luna’s juvenile years, he lost contact 
with his pod and turned up in Nootka Sound, BC. There, he became known for playfully rubbing the 
hulls of his favourite boats, pushing rudders, playing with water gushing from hoses, and making 
eye contact with people (Chisholm & Chisholm, 2013).  

Conflict arose when Fisheries and Oceans Canada (DFO) attempted to relocate Luna to address 
concerns for his habituation to humans. Deliberations for this plan excluded Nuu-chah-nulth First 
Nation, which saw Luna as Tsuux’ill, their reincarnated Chief Ambrose Maquinna (Werner, 2010). 
During the attempted capture by the DFO in 2004, members of Nuu-chah-nuulth First Nation sang 

FIGURE 3. TOTEM POLE CARVING DEPICTING A KILLER 
WHALE. IMAGE FROM ANIMALIA LIFE. 

FIGURE 4. PORTRAIT OF 70-YEAR-
OLD CHARLES NOWELL, A 

KWAKWAKA'WAKW CHIEF WEARING A 

KILLER WHALE HEADDRESS AND 

BUTTON BLANKET (PORTRAIT ORIGINALLY PAINTED BY 

MILDRED VALLEY THORTON; IMAGE ACQUIRED THROUGH THE 

ROYAL BC MUSEUM) 
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and paddled on canoes to lure Luna away from the DFO’s pen. This “tug-of-whale” lasted nine 
days, until the DFO acquiesced (Chisholm & Chisholm, 2013). In 2006, Luna passed away from a 
tugboat propeller incident leading to global mourning (figure 7). 

 

FIGURE 5. NEWSPAPER CLIPPING FROM THE EDMONTON JOURNAL ON MARCH 14, 2006, EXEMPLIFYING HOW 
PEOPLE GRIEVED THE LOSS OF LUNA, IN THIS CASE THROUGH A TRADITIONAL 'FUNERAL' CEREMONY. 

Orcas as people of the sea 
Killer whales draw many fascinating similarities to humans, even being called “people of the sea” 
(Werner, 2010). Killer whales have similar complex social dynamics and communication, lifespans, 
and even sized and proportioned brains (Werner, 2010). 

Killer whales are also deeply social, emotional and intelligent animals that congregate in tight-knit 
families called “pods” led by related females that can live beyond 80 years old. Pods engage in 
ritual “greeting ceremonies” after being away for extended periods of time, and even commonly 
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share food (Neiwert, 2015). Communication within and between pods is comparably complex to 
human communication, even having dialects (Filatova et al., 2013; Neiwert, 2015).  

For decades, we have seen how pods have “cultural lineages,” or socially learned behaviours that 
differ between social groups (Whitehead, 2011). There are countless examples of how killer whales 
also exhibit joy, curiosity, “fads”, empathy, and sadness (Neiwert, 2015). For instance, the world 
mourned alongside Tahlequah, a Southern Resident female, when she carried the body of her dead 
calf for 17 days and over a thousand miles in 2018—an act of grief she repeated in 2025 (The 
Canadian Press, 2025) (figure 8). 

FIGURE 6. 
TAHLEQUAH (J35) 
CARRYING THE BODY 
OF HER DEAD CALF 
(TALI) ON HER 
ROSTRUM IN 2018. 
IMAGE FROM THE 
CENTRE FOR WHALE 
RESEARCH (CWR) 

 

 

 

 

If there was a species for people in Canada to rally around, killer whales may be the strongest 
possible candidate. In many ways, people see themselves reflected in killer whales. Their strong 
family bonds, problem-solving abilities, and complex social structures resonate deeply with 
human experiences. Most crucially, killer whales and human beings share the danger that our 
health is in jeopardy because of microplastic pollution. 

The threat 
All five orca populations found in Canada’s waters are at least listed under “Special concern,” with 
most attention paid to the endangered Southern resident population (COSEWIC, 2009). For 
Resident populations on the West coast of BC (Figure 9) their health and survival is directly tied to 
that of the Chinook salmon (Onchorhynchus tshawytscha). 
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FIGURE 7. MAP OF NORTHERN AND SOUTHERN RESIDENT KILLER WHALE DISTRIBUTION, SPANNING THE COAST OF 
WASHINGTON STATE AND BRITISH COLUMBIA. MAP FROM FISHERIES AND OCEANS CANADA 

 

Chinook salmon have been adversely affected by anthropogenic factors including microplastics, 
leading to declines in abundance and body size (Atlas et al., 2023). Due to anthropogenic factors, 
chinook salmon body mass has decreased by 3kg (Jeffrey et al., 2016). Further, microplastics were 
found in 60% of juvenile chinook salmon sampled in critical Southern Resident habitat in the Strait 
of Georgia (Collicutt et al., 2019). With decreased body mass, orcas are driven to consume more 
individual salmon to meet their energy demands, thus increasing biomagnification risk from 
increased prey consumption (Cullon et al., 2009) (Figure 10). POP concentrations correlate with 
proximity to urban areas (Cullon et al., 2009), which underscores how human wastewater strongly 
impacts our oceans. 
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The reduced quantity and quality of chinook salmon 
has affected Northern and Southern Resident whales 
significantly. Southern residents have shown signs of 
toxicity including declining body condition (Stewart 
et al., 2021), energy deficits (Couture et al., 2022), 
and high rates of pregnancy failure (Wasser et al., 
2017). As of December 2023, the Southern Resident 
population only comprises 74 individuals (Parks 
Canada Agency, 2024). 

Canaries in the coal mine? 
Critically, both humans and killer whales are 
especially exposed to microplastics, along with the 
numerous pollutants and chemical additives they 
carry, through bioaccumulation and 
biomagnification. Persistent toxic substances like 
persistent organic pollutants (POPs) and plastic 
polymers accumulate in prey fatty tissue 
(bioaccumulation) (Fisheries and Oceans Canada, 
2018). As long-lived animals that feed high in the 
food web, humans and killer whales receive 
increased concentrations of these toxic substances 
from food over time (Fisheries and Oceans Canada, 
2018). Long lactation periods, another shared trait, 
mean that there is considerable time for the 

pollutants to be transferred from mother to offspring (Jepson & Law, 2016). It is believed that a 
combination of food scarcity and pollution has led to a 69% rate of failed pregnancies in Southern 
Resident killer whales (Wasser et al., 2017). 

As top predators, killer whales serve as indicators of ecosystem health, much like the proverbial 
“canary in the coal mine.” As a species with many shared life traits to humans, the health of killer 
whale populations mirrors our own. Killer whale populations around British Columbia are 
considered “among the most contaminated mammals in the world” (Fisheries and Oceans 
Canada, 2018). 

Similarly, microplastics are being found in all recent decedent human bodies, even within the brain 
(Nihart et al., 2025). Worse still, more recently deceased bodies had significantly higher 
microplastic loads (Nihart et al., 2025), meaning that our exposure is only increasing. A major 
concern associated with the finding of microplastics in human brains, is its impact on 
neurodevelopment and functioning. A recent study on seabirds found that juveniles less than 90 
days that had ingested plastics had signs of neurodegeneration characteristic of Alzheimer’s and 
Parkinson’s disease (De Jersey et al., 2025).  

FIGURE 8. DIAGRAM OF THE BIOMAGNIFICATION 
PATHWAY IN SOUTHERN RESIDENT KILLER 
WHALES. FIGURE FROM SEATTLE POST-
INTELLIGENCER. 
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On top of being found in decedent (from autopsies) human brains, plastics are now found in 
multiple human organs and bodily fluids. These include stools and urine (Hartmann et al., 2024; 
Pironti et al., 2022), cirrhotic liver tissue (Horvatits et al., 2022), olfactory bulb (Amato-Lourenço et 
al., 2024), breastmilk (Ragusa et al., 2022), and the placenta (Gruber et al., 2020). 

FIGURE 9. EFFECT OF MICROPLASTICS ACROSS LEVELS OF BIOLOGICAL ORGANIZATION (GALLOWAY ET AL., 
2017). 

  

Negative effects have also been observed at multiple levels (figure 9) in multiple types of human 
cells and tissue such as genotoxic effects on ex-vivo human blood samples (Ballesteros et al., 
2020), oxidative stress and cell damage in ex-vivo intestinal cells (Zhang et al., 2022), a possible 
correlation between plastics in feces and inflammatory bowel disease (Yan et al., 2022), reduced 
male fertility in mice fed microplastics (D’Angelo & Meccariello, 2021), and also evidence of Autism 
Spectrum disorder (ASD) being induced by prenatal exposure to microplastics in mice (Zaheer et 
al., 2022). 

Despite uncertain severity around the impact of microplastics, historically, regulatory inaction for 
environmentally persistent chemicals like POPs has led to devastating consequences for wildlife 
and humans alike. A precautionary approach is crucial to avoid repeating history. Protecting killer 
whales from microplastic pollution is not just about saving a species, it’s about safeguarding entire 
ecosystems and, ultimately, human health and well-being. 
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Recommendations 
SARA for microplastics 
In accordance with the Species at Risk Act (SARA) (2002), Fisheries and Oceans Canada (DFO) 
regularly publishes a recovery strategy for the endangered Southern Resident killer whale 
population. Two of the four anthropogenic threats listed include reduced prey availability and 
environmental contaminants (Fisheries and Oceans Canada, 2018). Plastics, and all 
aforementioned related pollutants, are recognized as posing risk to Resident killer whales 
(Fisheries and Oceans Canada, 2018). Microplastics underscore two of the top threats to this 
endangered population. Yet, no recovery objectives describe any plans or intentions to address 
microplastic pollution. 

After reviewing existing policies, current research on microplastic pollution and its effects on the 
environment, orcas, and their prey, it is clear that the DFO must amend the Southern and Northern 
resident killer whale strategy to include microplastic pollution mitigation to accomplish its stated 
objectives. Specifically, objective 2 that addresses pollution mitigation as a contamination target 
should acknowledge microplastics. Not only is this action critical for present and future orca 
populations, but for the sake of ecosystems and humans alike. 

Invoking SARA (2002) to mandate regulations has shown to be effective previously. A court ruling in 
2009 found that DFO had insufficiently identified critical habitat for the Nooksack dace 
(Rhinichthys cataractae) and was therefore required to amend its recovery strategy (Ecojustice, 
2010). This led to better protection of inhabited streams by preventing further development 
projects. We hope to present a legal case that the DFO has unlawfully fulfilled § 38 requiring that a 
recovery strategy should follow the precautionary principle for any threats of serious or irreversible 
damage to the wildlife species (SARA; 2002). By calling attention to the threats against this 
charismatic species, we believe that this strategy has the power to effect tangible systemic 
change. 

Our solution for the DFO 
To address microplastic pollution with a simple regulation and pre-existing technology, we 
recommend that the DFO regulate microfiber filters on laundry washing machines. Microfiber 
shedding from laundry is one of the top three sources of microplastic pollution in Canada 
(Sherlock, 2023). Combatting microfiber pollution may be a win as simple as the microbeads 
regulation. 

While external laundry machine microfiber filters are widely available, they are not enforced. A 
simple solution would be to implement regulations that enforce manufacturers to sell washing 
machines with built-in microfiber filters to the Canadian market. As previously demonstrated, 
similar strategies have already been proposed in other regions such as France, Ontario, and 
California. 
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Although these solutions had been previously proposed, none of them have been fully 
implemented due to pushback from industry, lack of support from the public– either from 
insufficient campaigns or indifference, or delay tactics from organizations such as the Association 
for Home Appliance Manufacturers (AHAM). Overall, these proposed regulations have been a step 
in the right direction and prompted manufacturers to prepare for this technology’s eventual 
adoption. According to group member Kevin Landrini, manufacturers are increasingly developing 
built-in microfiber filter washing machines and improving the technology. 

Taking it further 
We intend for this report to be used by environment non-governmental organizations that engage in 
environmental law such as Ecojustice Canada and the Raincoast Conservation Foundation. The 
case study for orcas specifically targets the public as the primary audience because we believe 
that rallying people behind this cause may facilitate the process of implementing new regulations. 
A public-facing campaign on microplastic pollution involving orcas may have strong effects on 
increasing public awareness and support for implementing mitigation strategies, such as washing 
machine filters, that address microplastic pollution. 

We recognize that, even though it is a significant one, microfiber pollution from laundry machines is 
only one of many sources of microplastic pollution. Plastic pollution is a complex problem that will 
require multitargeted solutions. The examples listed in this report focus only on microfiber 
shedding as a source but describe the various harmful effects from microplastic pollution on the 
environment. We hope that a simple win such as this brings attention to the issue, with a stronger 
relational understanding of those being harmed most, to catalyze further action. 
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