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Introduction 



 

Figure 1. Map of Krepakevich & Pospelova’s (2010) study area showing sample site locations in relation 

to the three sewage outfall stations, labelled A, B, and C. 

Victoria, the capital of British Columbia, is currently working through a wicked problem 
involving their sewage system which has been dumping raw sewage into the waters off the 
coast of Victoria for over 100 years. There are three outfall pipes discharging preliminary 
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treated sewage into the ocean (Berman, 2015), which means it is simply screened of large 
solids and not treated in any way (Pescod, 1992). 

This lack of treatment has led to much discontent within Victoria and in other regional areas, 
such as Washington State, USA. Many stakeholders believe that a new sewage treatment 
plant must be built to treat Victoria’s sewage waste, and others add that this treatment facility 
should perform tertiary treatment rather than only secondary treatment of the sewage 
discharge (Berman, 2015; Pescod, 1992). Among proponents for the plant are local citizens, 
scientists, environmentalists, as well as governments at federal and provincial levels. Many 
people disagree on the level of impact that this untreated sewage discharge has on local 
waters. Some say the environment is largely unaffected (e.g. Chapman, 2009), while others 
point to the excessive sedimentation in the waters around the discharge outflow pipes (e.g. 
Skwarok, 2013). The effect that this nutrient rich discharge may have on the environment is 
under scientific investigation. Krepakevich and Pospelova (2010) show that discharge near 
the two preliminary-treated sewage outflows (labelled “B” and “C” on the bottom map in Figure 
1) are correlated with elevated levels of species indicative of eutrophication. Where the 
wastewater discharge underwent secondary treatment (labelled “A” on the top map in Figure 
1), these species were not prevalent. Toxic species were also present near all outflows 
(Krepakevich & Pospelova, 2010). 

 

Skwarok, 2013 

In the images below you can see screenshots of a local scuba diver’s video of the underwater 
environment (Skwarok, 2013). The top image was taken more than five kilometers away from 
the Macauley Point outfall and the bottom image was taken 35 km west of these waters. 
These two images show a clear difference in sedimentation in the two areas. 
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Framing the Problem 

This is a wicked problem since there are a variety of stakeholders involved, a significant 
number of scientific uncertainties, and a lack of clear governance around this situation. The 
stakeholders and various interactions and environmental effects are summarized in the mind 
map in Figure 2. 

This issue does not solely involve the residents of Victoria but many others as well. The waste 
water that is discharged flows out into Juan de Fuca strait, and this brings in an international 
stakeholder. The local waters off Victoria connect down the coast to the Juan de Fuca Islands 
in Washington State. Many inhabitants of this area feel as though Victoria is ignoring their 
valid concerns and need to clean up their act (Berman, 2015). Both the national and provincial 
governments have asked Victoria to come up with a solution and have offered to help pay for 
construction of a sewage treatment plant. The municipal governments on the other hand once 
claimed that tertiary treatment is much too expensive and not necessary. Several local groups 
have also been involved in the debate, arguing over where to site a plant, the costs of a plant, 
as well as the necessity of a plant (Berman, 2015). 

Secondly the level of knowledge around the effects of dumping raw sewage into the waters 
of Victoria is debated. There have been few studies conducted into this area and those done 
show conflicting results. Some results show that bacteria present exceed maximum allowable 
levels (Berman, 2015). However what is not known are the levels of eutrophication and 
oxygen depletion happening as a result. Also unknown are the possible effects on wildlife and 
how far the contaminants present in the wastewater discharged may be travelling down the 
coast. However, Krepakevich and Pospelova (2010) have determined that the spread of 
environmental effects is farther than has been previously claimed. 

A third issue is the muddled governance around water and wastewater in Canada. The laws 
governing water quality in Canada as well as sewage treatment are primarily controlled on a 
municipal level. The federal government largely leaves water control in the hands of the 
provinces. British Columbia in turn allows municipalities to decide how to treat their 
wastewater, with only basic minimum standards to be met (BC Ministry of Environment, 
2013). However due to a lack of knowledge around the effects of dumping raw sewage it is 
unknown as to whether or not this is resulting in significant environmental impacts. 

Overall, this problem is wicked for three main reasons. First, there are a large number of 
stakeholders involved and affected by the problem. Second, the level of certainty surrounding 
the problem is low, thus causing complications and complexities. Finally, there is a lack of 
clarity in the relevant governance structures and regulations. Overall, this wicked problem is 
complicated, but further resarch and cooperation may elucidate the appropriate steps to be 
taken. 

In the case study of Victoria’s sewage, the only way this situation can be solved is if final, 
concrete decisions are made. Therefore, key decision-makers and the governance of these 
decisions are extremely important. As this dilemma only pertains to a small part of Canada, 
there are no global or international regulations/agreements that discuss sewage treatment. 
There are international agreements between Canada and the United States; however, these 
only consider international bodies of water that flow between the two countries. 
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Figure 2. A mind map outlining the complexities of Victoria’s sewage problem, including the many 

stakeholders as well as various interactions and environmental effects. 

Governance Framework 

On the Canadian federal level, sewage treatment regulations are vague when considering 
specific areas, as most water regulations discuss water quality such as the Canada Water 
Act (Environment Canada, 2015). However, on the federal scale, the Fisheries Act is the 
most useful when considering Victoria’s issue. In this act, section 36, subsection 3 states that 
“no person shall deposit or permit the deposit of a deleterious substance of any type in water 
frequented by fish or in any place under any conditions where the deleterious substance or 
any other deleterious substance that results from the deposit of the deleterious substance 
may enter any such water” (Fisheries Act, 1985). In the Wastewater Systems Effluent 
Regulations (WSER) which falls under the Fisheries Act, the legally required levels that must 
be maintained are a maximum of 25 mg/L of carbonaceous biochemical oxygen demand and 
25 mg/L of suspended solids (Wastewater Systems Effluent Regulations, 2012). Both of these 
parameters were significantly exceeded at both wastewater outfalls in Victoria in 2013 (CRD, 
2014). Thus, according to the WSER, the CRD is required to upgrade to at least secondary 
wastewater treatment by 2020 (Wastewater Systems Effluent Regulations, 2012). 

However, enforcing more specific regulations is difficult to do from the federal level, thus the 
majority of laws and regulations are finalized by the provincial governments. In British 
Columbia, wastewater is regulated through the Municipal Wastewater Regulation, which 



maps out guidelines that all municipalities must follow in regards to wastewater treatment and 
discharge. However, only minimum standards are set out (BC Ministry of Environment, 2013), 
thus the most influential decision-makers lie within the board of the Canadian Regional District 
(CRD) which centres in Victoria. 

The governance framework of this situation is of course extremely important, however, 
equally as crucial is having decision makers be open about the processes of what is going 
on and having information available to the public. With all things considered in relation to 
Victoria’s sewage, the CRD has shown good governance in terms of transparency, 
accountability, and participation, which are important components of responsible governance 
(Darby, 2010). The CRD board has taken the liberty of appointing a Fairness and 
Transparency Advisor to work independently from the board, has included public consultation 
in the decision making process, and has made some information available online for the 
general public (CRD, 2015). However, this information can sometimes be hard to understand 
and difficult to find. Furthermore, in tandem with the many official documents being published 
online, there are many unofficial sites giving voice to the these issues. While it is beneficial to 
allow open participation in the relevant discussions, this risks leading people to ill-informed 
conclusions about what is going on. Overall, the CRD has done a fairly good job in the areas 
of transparency, accountability, and participation in providing information about their planning 
process online, in their dedication to upgrade their wastewater treatment system, and in their 
willingness to consult with the general public throughout the decision making process (CRD, 
2015). 

Moving Forward 

Some of the important considerations for the planning process that the CRD is currently 
undergoing include the level of wastewater treatment implemented, the number of treatment 
plants, and the locations of these plants. The CRD is currently investigating tertiary 
wastewater treatment options (CRD, 2015), which demonstrates their commitment to the 
interests of the general public as well as the environment (Berman, 2015). Given the current 
level of scientific knowledge, as limited as it is, tertiary treatment is likely required to mitigate 
long term environmental effects since toxic species were present even near a local secondary 
treatment outfall (labelled “A” in Figure 1) (Krepakevich & Pospelova, 2010). 

The number of treatment plants, potentially ranging from one to seven (CRD, 2015), should 
be enough so that all environmental impacts will be mitigated now and in the future, even in 
case of significant population growth. However, this likely can only be determined via 
comprehensive and unbiased environmental research as well as continuous environmental 
assessments of the same nature. Therefore, the CRD should ask that Environment Canada 
or a non-biased third party carry out research studies as well as frequent environmental 
assessments before, during, and after treatment implementation. Initially, more 
comprehensive research studies will help clarify the issues involved, thus guiding the decision 
making process. Additionally, continuous assessments during and after implementation will 
help to ensure the selected treatment options are effective and efficient in the short and long 
term. Lastly, the scientific knowledge gained from all of these studies and assessments will 
provide valuable information for the general scientific community. Since Victoria is not the 
only city dumping raw sewage into the ocean, future applications for such scientific knowledge 
are likely. 



Lastly, the location of the treatment plants, as well as many other issues involved, are a 
concern for many citizens (Berman, 2015). Ideally, the CRD will consider the opinions of the 
general public even after the public consultation phase is complete. Efforts should be taken 
to ensure that the interests of the general public are fairly considered when making the 
ultimate decision. This should be an important concern for the appointed Fairness and 
Transparency Advisor. Additionally, the CRD must make sure the information they are sharing 
is easily accessible, well organized, thorough, and detailed. While they provide a significant 
amount of information available online (CRD, 2015), improvements can be made to further 
increase their level of transparency, and thus the ability for the general public to develop and 
communicate informed opinions throughout the wastewater treatment planning and decision-
making process. 

The primary short-term goal behind the above recommendations is to ensure that the 
interests of all stakeholders involved, including those of the environment and local wildlife, 
are honoured while Victoria finds and implements a solution to this wicked problem. However, 
one suggestion for a long-term goal could be to create a Pacific Northwest (PNW) regional 
agreement around the management and conservation of PNW aquatic systems. Such an 
agreement would be implemented through long-term and thorough discussion between all 
stakeholders in the PNW region and would consider all current federal, provincial, and state 
regulations. This level of regional participation and cooperation, including the sharing and 
integration of scientific knowledge, may help to minimize cumulative environmental impacts 
as well as ensure the accountability and transparency of local decision makers. Ultimately 
this could improve public trust and satisfaction with governance frameworks and would likely 
help to improve the health and sustainability of both PNW social systems and aquatic 
ecosystems. 
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