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DISCLAIMER 

This report was produced as part of the UBC Sustainability Scholars Program, a 
partnership between the University of British Columbia and various local governments 
and organizations in support of providing graduate students with opportunities to do 
applied research on projects that advance sustainability across the region. This project 
was conducted under the mentorship of staff from Resilient Waters (a project of 
MakeWay Charitable Society) and the Watershed Watch Salmon Society. The opinions 
and recommendations in this report, and any errors, are those of the author and do not 
necessarily reflect the views of Resilient Waters, the Watershed Watch Salmon Society, 
or the University of British Columbia.  

 

 

ACKNOWLEDGEMENTS 

The author acknowledges that the research for and facilitation of the online workshops 
outlined in this report took place on the unceded ancestral lands of the xwməθkwəyə̓m 
(Musqueam), Skwxwú7mesh (Squamish), and Səlíl̓wətaʔ/Selilwitulh (Tsleil-Waututh) First 
Nations. These First Nations and many others have practiced adaptive flood risk 
management throughout the Lower Mainland of “British Columbia” long before settlers 
arrived. Over time, their systematic exclusion from land management decisions has added 
to the bank erosion and stabilization management issues that we see today. While the 
recommendations made in this report offer specific suggestions based on the literature 
and workshop participant opinions, we also advocate for the need for increased 
stewardship of the Lower Mainland’s rivers by those First Nations who have long 
understood their behavior.  Additionally, we advocate for greater uptake of stabilization 
options that can protect both humans and non-humans alike.  

 

 

 

 

 

 

 

 

 

 

 



ii 
 

EXECUTIVE SUMMARY 
 

Riverbank degradation is a major issue throughout the Lower Mainland of British 
Columbia (BC), occurring across the water course spectrum, from small creeks to the main 
branch of the Fraser River. Bank degradation can lead to a variety of environmental and 
societal losses, threatening river habitat, decreasing water quality, and placing properties 
and important assets at risk of erosion and flooding. There has been a long history of 
managing bank degradation issues in the province through ‘hard engineering’ bank 
stabilization techniques. In BC, this has primarily taken the form of spreading riprap (large 
boulders) along eroding riverbanks. Riprap and other hard engineering solutions are often 
installed as emergency works before or during high river flow events, where bank 
degradation can rapidly occur. While these hard engineering solutions have been widely 
employed, it has become clear that they also alter the natural behavior of river systems, 
and potentially decrease the habitat quality for key BC river species, including salmon.  

Practitioners and stakeholders are now widely aware of the issues that accompany hard 
engineering options and are seeking out hybrid or more natural solutions that can 
strengthen banks, while also maintaining or improving habitats. These alternatives 
include practices such as bioengineering, revegetation, and hybridization of hard 
engineering installations. However, the guidance surrounding the design and 
implementation of these alternatives is somewhat unclear in BC, adding to the continued 
preferential use of hard-engineering options. Practitioners are seeking clearer pathways 
for alternative bank stabilization technique approval, along with additional funding 
streams to support these works.  

This report offers a brief literature review on the topic of bank erosion: why it occurs, 
what it impacts, how it can be managed, and how it is being dealt with in BC. Following 
this literature review is a summary of the webinar workshop entitled: “Bank Stabilization 
Best Practices for Flood Resilience”, which was hosted by Resilient Waters and other 
partner organizations in May 2024. This workshop involved the highlighting of exciting 
alternative bank stabilization projects that are being applied on BC’s lower Fraser River 
waterways, and on Alberta’s Bow River. These projects are presented in this report as a 
series of case study summaries. Additionally, workshop participants were engaged in both 
a brief survey and longer facilitated discussion to help ascertain what barriers currently 
prevent wider uptake of alternative bank stabilization methods, along with what some 
solutions might be.  

Based on the workshop responses and literature review, we recommend a shift away 
from riprap use in BC. This shift can be facilitated through several measures including 
improved education on alternative method benefits, and improved resourcing and 
guidance for their approval and implementation. These changes should also be 
accompanied by further research into how hard engineered bank stabilization methods 
are impacting BC’s river systems, along with how alternative bank methods are 
performing over time in the province. Finally, other bank stabilization methods including 
land use planning and catchment-scale sediment management need to be prioritized 
alongside localized bank strengthening efforts.  
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1. THE PROBLEM 

 

 

2. INTRODUCTION 
 
Rivers naturally adjust over time, eroding and depositing material in response to 
interruptions to their dynamic hydrologic conditions. As societies have established 
themselves around rivers, bank erosion has grown to be a problem, both due to its 
acceleration given anthropogenic drivers of erosion, and due to a decrease in public 
acceptance of lateral channel movement as their lives and assets grow to be at risk (Das 
et al., 2014; Mondal & Tripathy, 2021).  

In some communities, accelerated riverbank erosion has become a leading public 
concern, with wide-spread impacts on human and non-human life. Bank erosion can lead 
to societal losses, through the damage of properties, infrastructure and other assets 
(Siddik et al., 2017). It can also lead to environmental losses as in-stream habitats become 
loaded with fine sediment due to channel widening, decreasing transport capacity, or 
through lowering water quality, leading to eutrophication and other issues (Hayes et al., 
2023; Vietz et al., 2018). In the worst situations, communities may be forced to entirely 
relocate due to bank erosion issues (Das et al., 2014) (Figure 1).  

To overcome bank erosion issues, societies have long been attempting to decrease the 
movement of channels, primarily through bank stabilization techniques. In the past, these 
techniques have mainly focused on hard engineering methods (also called engineering 
treatments or hard structures) which involve the use of “non-living materials in the 
construction of structures” (Polster, 2001) (e.g., riprap, concrete walls, etc.). However, as 
these hard engineering techniques have become more popular over time it has become 
apparent that they result in a suite of potential damages, primarily decreasing river 
habitat quality, while also being an expensive management option (Allen & Leech, 1997; 
Li & Eddleman, 2002). Instead, there has been a shift towards the use of ‘alternative bank 
stabilization methods’ including bioengineering, revegetation and hybrid techniques to 
manage bank erosion issues (Moreau et al., 2022).  

Bioengineering is a technique that “incorporates the use of vegetation and engineering 
structures to increase slope stability” (Government of British Columbia, 2004, pg. 1). 
Revegetation involves the purposeful planting of native species on banks where 
vegetation is limited due to erosion or previous deforestation, while hybrid bank 

Riverbank erosion is an ongoing problem throughout the Lower Mainland of 
British Columbia. The response in the past has been to implement hard 

engineering solutions such as riprap to try and entirely stop the lateral movement 
of river channels. Over time it has become clear that these hard engineering 

solutions to bank instability come with environmental and social impacts, primarily 
as they can decrease the health of salmon habitat. There are now calls for a 
widespread shift away from hard engineering solutions, instead employing 

alternative bank strengthening techniques such as revegetation or bioengineering. 
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stabilization involves the combination of hard engineering measures such as riprap with 
vegetation elements to limit the environmental impact of a project (e.g., Lagasse, 2006).  

Figure 1. Some of the social, economic, and environmental impacts of excessive riverbank erosion. 

Alternative bank stabilization methods can offer many benefits, including strengthening 
of banks through root systems, increased ecological health of river systems, improved 
costs when compared to hard engineering solutions, and improved stability of a system 
over time as vegetation continues to grow (Punetha et al., 2019). Despite these widely 
accepted benefits, in many areas there remain barriers that prevent uptake of alternative 
bank stabilization methods.  

In the following sections of this report, different bank stabilization methods are discussed, 
with a focus on the variety of benefits that alternative solutions can offer, and the known 
disadvantages of hard engineering measures. Bank stabilization issues and management 
options are then placed into the context of British Columbia, Canada. Finally, the results 
of a workshop on bank stabilization alternatives in BC is summarized, including key 
success case studies from the area, and analysis of practitioner perspectives on the 
current barriers preventing greater implementation of alternatives, and solutions for how 
to move forward.  
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2.1 WHAT CAUSES BANK EROSION 
 

Bank erosion is an ongoing and natural process in all rivers, with many important and 
significant benefits (Florsheim et al., 2008; Piégay et al., 2005). Rivers undergo erosion of 
their banks and bed to maintain an approximate state of equilibrium as fluctuations occur 
in both water and sediment supply (Pfeiffer et al., 2017). In upper reaches, there may be 
considerable down cutting with erosion of the riverbed, while downstream erosion of the 
riverbanks and lateral migration of the river channel becomes more prominent (Das et 
al., 2014; Florsheim et al., 2008). Figure 2 displays the areas of the potential erosion that 
can be expected throughout a typical river system.  

There are two dominant processes causing bank erosion: hydraulic action and mass 
failure (or geotechnical failure) (Fischenich, 1989; Posner and Duan, 2012). Hydraulic 
action is when the sediment particles from the riverbed and banks are moved by 
excessive shear force associated with the river’s flowing water, with the shear force 
increasing with water velocity. Often hydraulic action is semi-constant, causing erosion 
over a longer time period (Papanicolaou et al., 2007). Mass failure is where a bank 
collapses, usually because a critical height and/or angle has been exceeded (Papanicolaou 
et al., 2007). Mass failure often results in sudden, excessive lateral movement of a 
riverbank. Riverbanks are particularly prone to mass failure in the moments after a high-
water level event, when the channel waters have declined, but the bank is still saturated, 
causing high pore water pressure which destabilizes bank materials (Casagli et al., 1999).  

 

Figure 2. Diagram of the areas where erosion and deposition may be expected throughout a 
natural river system. This figure has been adapted from Florsheim et al. (2008).  
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Bank erosion in natural river systems is controlled by both long-term fluctuations in the 
hydrological cycle, and by sudden hazard events such as floods or landslides which may 
see drastic alterations in bank stability. However, both direct and indirect anthropogenic 
impacts also exacerbate bank erosion (Shields et al., 2000; Yamani et al., 2011). Direct 
anthropogenic impacts include things like livestock actively weakening slopes, or removal 
of the riparian vegetation that was providing root stabilization to a riverbank (Florsheim 
et al., 2008). Indirect anthropogenic impacts include other factors that influence the 
hydrology or a river, and the water’s capacity to erode, for instance channel incision 
through dredging or gravel extraction, increased urbanization leading to greater runoff, 
or hard engineering bank stabilization structures increasing flow rate and causing erosion 
in other areas (Wohl, 2006). Figure 3 displays some of the key ways in which 
anthropogenic influence can weaken river banks and increase the erosive potential of 
river flow. 

Figure 3. Anthropogenic factors which can exacerbate riverbank erosion beyond natural rates. 
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2.2 BANK STABILIZATION METHODS 

 

When bank erosion is becoming an issue there are two main management options: (1) 
move away from the river, or (2) use different techniques to stabilize the riverbanks. Bank 
stabilization aims to protect riverbanks from further degradation and prevent lateral 
migration of the channel in areas where that is undesirable.  

There are three main approaches to increasing bank stability:  

1. Increasing the stability and strength of the bank locally through 
engineering, bioengineering, and revegetation approaches. 

2. Reducing the hydrodynamic forces acting on the banks through the 
installation of flow control structures or wider catchment runoff-
management.  

3. Land use planning, preventing encroachment into riparian zones and 
alteration of a river system’s sediment budget.  

While the second two options are key solutions that need to be addressed, this report is 
focused on the first approach of bank strengthening methods that can be enacted at the 
local scale.  

There are many different bank stabilization methods that are commonly used to stabilize 
rivers, ranging on a spectrum from solely hard engineering options (e.g., retaining walls, 
riprap, gabion cages), to hybrid (e.g., revegetated riprap), to bioengineering and 
revegetation efforts. In this report, bioengineering and revegetation techniques are 
differentiated, with the idea that revegetation is the relatively simple process of planting 
(whether live plants or seeds), while bioengineering requires an additional level of design 
and expert input.  

Different bank stabilization methods can alter the behavior of rivers, along with the in-
channel and riparian border habitat quality. Hard engineering solutions are known to 
have environmental, cultural and social consequences when relied on too heavily, while 
bioengineering and revegetation solutions can instead offer opportunities for 
environmental restoration and increased community engagement (Florsheim et al., 2008; 
Kondolf & Pinto, 2017; Martin et al., 2021). Figure 4a outlines some of the key issues that 
can arise from overuse of hard engineering bank stabilization options, while Figure 4b 
shows some of the known benefits that can come from the adoption of alternative 
stabilization methods.  

Table 1 in Appendix One of this report provides a list of commonly used stabilization 
methods, with brief descriptions of their main features, along with a list of their 
commonly reported pros and cons. Table 2 in Appendix Two also provides a list of grey 
literature reports that offer additional details on different bank stabilization options. 
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 Figure 4.  (a) A 
river with bank 
erosion issues 
where hard 
engineering 
techniques have 
been adopted. (b) 
A river system 
where revegetation, 
hybrid and 
bioengineering 
stabilization 
techniques have 
been adopted. Each 
figure outlines the 
resulting impacts 
on the surrounding 
area and 
environment.  

(a) (b) 
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3. BANK STABILIZATION IN BRITISH COLUMBIA  

 

BC has many diverse river systems, each with their own unique hydrologic and sediment-
supply conditions. In the headwater systems of many BC rivers the channels are carved 
through bedrock, so bank erosion is not a major issue. In areas where rivers pass through 
softer alluvial deposits or glacial till, the erosion is often more pronounced, and these 
areas tend to be in the lowlands where significant human development has occurred, 
further accelerating bank erosion beyond natural rates. Logging in BC has been 
widespread, and historically has occurred without protection of riparian zones (Rosenfeld 
et al., 2011). The practice of building roads relatively close to river channels has also led 
to increased sedimentation and decreased bank stability in many areas (Hogan et al., 
1998; Jones et al., 2000). Significant aggradation of the riverbed in some downstream 
locations has also placed additional erosional pressures onto surrounding riverbanks, and 
it has long been a major restoration goal in the province to increase sediment stability 
(Hartman et al., 1996).  

Climate change has, in recent years, added an additional layer of pressure into BC’s river 
systems. Frequent wildfires have seen the loss of sediment-stabilizing vegetation (Eaton 
et al., 2010), while frequent and intense precipitation has led to extreme riverine flooding 
(Gillett et al., 2022), placing greater pressure on the riverbanks, resulting in frequent mass 
movement failures (Jakob & Lambert, 2009).  

In BC, the use of riprap has been widespread, with high energy river systems and frequent 
flooding seeing the need for fast-to-implement strengthening options, with little time for 
the consideration of environmental damages. Riprap has become a marked feature of the 
riverbanks throughout BC. Along the Fraser River gravel reaches it was estimated that up 
to 57% of the channel bank had been hardened through riprap as of 2012 (Ham & Church 
2012).  

3.1 IMPACT OF RIPRAP ON BC’S SALMON HABITAT 
 
The exact environmental consequences that riprap may be having in BC is difficult to 
define as there exists uncertainty surrounding the impacts that riprap may have on fluvial 
environments generally (Massey et al., 2017). Reviews of the topic suggest that riprap can 
have both positive and negative fish habitat impacts (Bigham, 2020). For instance, riprap 
can be used to increase bed slope and coarsen bed material in rivers that have already 
undergone human disturbance, conditions that are preferential to fish habitat (Massey et 
al., 2017). Riprap can also act as a year-round habitat for some Pacific Northwest fish 
species (Gidley et al., 2012), including juvenile salmon (Schmetterling et al., 2001).  
However, more and more of the literature is pointing towards the habitat loss this 
technique can cause for salmonid species (e.g., Reid & Church, 2015; Schmetterling et al., 
2001). 

Riprap can cause habitat loss, decreasing the amount of shallow water salmon and fish 
habitat (Jorgensen et al., 2013). It may also alter natural water flow patterns, causing 
increased scour or increased fines deposition, altering the bed texture that is required for 
salmon spawning (Reid & Church, 2015). Riprap also can cause heating of the water as 
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the rocks act as a thermal conductor, while also offering far less vegetation cover when 
compared to natural banks, something that then decreases the amount of habitat 
complexity in the river channel (Massey et al., 2017; Thompson, 2002). Reducing the 
erosion of the bank toe altogether through riprap placement can also be negative as the 
undercut bank areas are often a key area of shelter for salmonid species (Beamer and 
Henerson, 1998). Finally, riprap may act as a fish migration barrier by creating back flows 
and decreasing channel complexity (Quigley & Harper, 2004).  

While the impact of riprap on salmon is not always clear, researchers have found that it 
causes greater habitat damage in rivers where there has been less human alteration 
(Massey et al., 2017). Experts have recommended caution when installing riprap in the 
Canadian context (Quigley & Harper, 2004), limiting its use to areas that require absolute 
stabilization (e.g., by infrastructure) and in river channels that are already severely 
degraded (Reid & Church, 2015).  

3.2 A SYSTEMATIC REVIEW OF THE LITERATURE ON BANK 
STABILIZATION IN BC 

 
From a brief systematic review of the literature discussing bank stabilization issues in 
British Columbia (Figure 5) there appears to be a research gap when it comes to the 
comparison of different stabilization methods or analysis of the policies and governance 
issues that surround the management of bank stabilization in BC. Of 16 relevant peer-
reviewed academic publications many were focused on the assessment and modelling of 
bank stability in the BC context (Eaton, 2006; Eaton et al., 2006; Eaton & Millar, 2004; 
Eaton & Millar, 2017; Huang & Nanson, 2007; McParland et al., 2016; Tunnicliffe & 
Church, 2015).  Riprap was recognized as having a negative impact on local salmon species 
(Swales & Levings, 1989), with some authors testing riprap alternatives in the flume 
environment (Eaton et al., 2022). In terms of alternative method application, authors 
acknowledged the importance of including woody debris (Chen et al., 2008; Jones et al., 
2011), maintaining riparian buffer zones (Richardson et al., 2010), revegetating riverbanks 
(Bailey et al., 2005; Rood et al., 2015), and wider watershed restoration (Phelps et al., 
2004; Ward et al., 2008) for the purposes of increasing bank stability and environmental 
health in BC river systems.  

Overall, the literature that specifically recognized that bank stabilization is an issue in BC 
was primarily concerned with how to best monitor and model the problem. While some 
researchers are publishing on the impacts of certain stabilization options, and testing the 
conditions required to employ more natural alternatives, there is still a lack of published 
research into the application of different stabilization methods in BC.  

This brief review was somewhat flawed, with confined search terms. The author 
acknowledges that there may be other peer-reviewed literature on bank stabilization and 
erosion issues in BC that did not appear in this search.  
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Figure 5. PRISM-style flowchart summarizing the systematic review of peer-reviewed literature 
mentioning bank stabilization in the context of British Columbia. 

4. WORKSHOP ON BANK STABILIZATION 
MANAGEMENT AND PERSPECTIVES IN BC 

 

Resilient Waters is a non-profit group who helps to catalyze collaborative flood resilience 
projects in the Lower Mainland of BC. One of their on-going projects, in partnership with 
Watershed Watch Salmon Society, is a series of online webinars and workshops aimed at 
addressing key flood resilience issues in BC (Figure 6). In May 2024, Resilient Waters and 
other key partners hosted a workshop on Bank Stabilization Best Practices, specifically 
looking to highlight successful methods for bank stabilization that can offer both bank 
strengthening and habitat improvement. 

Figure 6. Timeline of Resilient Waters workshops and webinars between 2020 and 2024. 

 

The workshop was centered on three presentations by experts on bank stabilization 
implementation who each presented on work being undertaken by their organizations. 
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The workshop also involved a short participant survey and a longer facilitated group 
discussion at the end of the workshop. The goal of the surveys and group discussion was 
to understand what challenges are being faced by practitioners who wish to implement 
hard engineering alternatives for bank stabilization in BC, and to capture 
recommendations for how to improve current management options.  

 

4.1 METHODOLOGY 
 

The workshop was attended by 106 people, 83 responded to the survey at the opening of 
the workshop, while 45 attended the facilitated group discussion at the end and were 
split into groups of 4-6 people with one facilitator per group. Survey responses were 
recorded through the Zoom app, while discussions were captured by facilitators through 
note taking and some audio recording. The responses to the facilitated discussions were 
transcribed and coded in NVivo software for assessment of emergent themes in 
participant responses. Key recommendations and challenges were drawn from the 
themes, along with key quotes taken from recordings. A limitation in this methodology 
was that coding was undertaken by an individual researcher due to capacity constraints. 

A full copy of the survey questions and group discussion facilitation schedule can be found 
in Appendix 3 of this report. The facilitation schedule was only used to guide discussion 
when required.  

5. CASE STUDIES OF SUCCESSFUL BANK 
STABILIZATION ALTERNATIVES  

 

Three presenters spoke to the workshop attendees, each presenting on their 
organization’s use of exciting alternatives to hard engineering bank stabilization methods 
applied to waterways in the lower Fraser River BC, and the Bow River in Alberta. In the 
following section, each of these three presentations has been adapted into a case study 
to summarize the key methods being used, along with any key implementation 
recommendations or key success findings that were shared by the presenters. 
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5.1 CASE STUDY ONE 
 

 

 

PDF PAGES OF CASE STUDIES TO BE INSERTED HERE 
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5.2 CASE STUDY TWO 
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5.3 CASE STUDY THREE
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6. PRACTITIONER PERSPECTIVES OF BANK 

STABILIZATION CHALLENGES IN BC 
 

6.1 SURVEY RESPONSES 
 

Of the attendees who responded 
to the survey (n=83) the majority 
were from provincial or federal 
government, followed by local or 
regional government (Figure 7). 
When asked about how often 
bank erosion issues came up in 
their day to day lives participants 
reported that the issue was 
frequently on their minds, with 
47% of survey respondents 
thinking about the issue at least 
once a week (Figure 8).   

 

Figure 8. How often workshop attendees think about bank erosion issues through their job/work. 

Workshop organizers were interested in what kinds of bank stabilization techniques 
practitioners are using. Unsurprisingly, the most used technique was hard engineering 
solutions (Figure 9), with 63% of respondents reporting that they used this solution. 
Encouragingly however, revegetation, hybrid methods, and bioengineering were all also 
being used, with 60%, 56%, and 49% of respondents using those methods respectively. 
Practitioners were most interested in learning about bioengineering, hybrid methods, and 
revegetation at 86%, 78%, and 77% respectively, while very few were interested in 
learning more about hard engineering solutions.  

 

 

 

Figure 7. Organizations and sectors of workshop attendees. 
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Figure 9. Percentage of workshop attendees who were practicing and/or interested in different 
bank stabilization technique categories. 

Finally, workshop organizers wanted to understand whether participants were aware of 
any of the detrimental impacts that come with the widespread riprap use seen in BC. 64% 
of respondents said they had noticed environmental and/or social impacts resulting from 
riprap use, while 29% were unsure (Figure 10).  

Figure 10. Percentage of workshop attendees who had witnessed adverse impacts from 
widespread riprap use throughout the BC Lower Mainland. 
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6.2  FOCUS GROUP RESPONSES  

 

6.2.1 POSITIVE PERSPECTIVES OF ALTERNATIVE BANK 
STABILIZATION METHODS 

 

Across the group discussion sessions several key themes emerged. Practitioners spoke 
positively about the use of bioengineering and revegetation methods, many pointing to a 
changing perspective amongst practitioners and regulators. Participants also identified 
instances they were aware of where riprap was damaging local environmental or social 
conditions, and many were aware of case studies around BC where bioengineering and 
revegetation efforts had been implemented successfully.  

"We don’t want to see sterile kilometers of riprap" 

 

6.2.2 BARRIERS PREVENTING ALTERNATIVE METHOD 
IMPLEMENTATION 

 

However, despite the positive opinions towards alternative bank stabilization methods, 
participants also identified a variety of barriers that are preventing them from 
implementing these methods. Barriers such as a lack of resources (including materials, 
funding, and guidance documents), difficulties in getting plans signed off, and poor public 
perception of ‘softer’ alternatives were all identified as major barriers preventing wider 
implementation. These barriers were suggested as exacerbating the current dependency 
on riprap in BC: 

"We know riprap has a negative environmental impact, but it is well-known and there 
are lots of tools to make the design process easy and straightforward. That is not the 

case for many bioengineering treatments." 

Participants noted that it was this path dependency that was causing many of the 
widespread riprap issues in BC, with the method being relied upon during ‘emergency’ 
scenarios when flooding was occurring. They suggest that these emergency works are 
being undertaken with little environmental consideration, and once implemented, there 
is no discussion of revisiting sites to remove or hybridize the riprap.  

“The idea is that when emergency bank stabilization is required the permitting and 
compensation payments are meant to happen afterwards, but in reality this doesn’t 
happen as the rock is placed and then everyone moves on. Risk often outweighs the 

restoration opportunities, and often excuses works from needing permits or 
compensation at all.” 

 

6.2.3 A NEED FOR SOME HARD ENGINEERING SOLUTIONS 
 

Beyond the identified barriers some participants were not convinced that alternative 
bank stabilization methods were appropriate in all BC contexts. Many pointed to the need 
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to balance risk and restoration of the environment, suggesting there are times where 
hard engineering must be used to protect people and assets:  

“We have to remember that rivers are dynamic systems that are also embedded in a 
specific social and economic context. There are sometimes considerations related to 

ensuring societal needs are met that may take precedent and complicate the 
implementation of new projects.” 

Others also pointed to the many high energy river systems throughout BC, suggesting that 
hard engineering would always be required along rivers like the Fraser as vegetation or 
bioengineering alone wouldn’t be enough to prevent erosion. These people pointed to 
the fact that many positive case studies where alternative measures are being tested are 
along smaller streams and creeks and do little to inform us how these methods would 
work in bigger systems. However, these same people suggested that just because riprap 
may be required, there are better ways it can be implemented to minimize environmental 
impact, and potentially for it to be hybridized through plug planting and other measures: 

“Riprap will always be required no matter what, but it’s about what you do with that  
riprap” 

 
6.2.4 SUGGESTED SOLUTIONS TO CREATE EASIER ALTERNATIVE 

METHOD IMPLEMENTATION 
 

Along with the identified barriers, participants made suggestions for how to overcome 
some barriers, including widespread education, monitoring, funding and partnership 
efforts. One thing that was mentioned by many participants was the desire for a clear set 
of guidelines that indicate bioengineering and revegetation bank stabilization options, 
with clear instructions about their design and approval pathways. Participants were 
aware of some versions of these documents being currently put together, but there was 
a desire for additional instruction from regulators themselves.  

Figure 11. summarizes the key barriers and solutions identified by workshop discussion 
group participants.  
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Figure 11.  Summary of the main barriers identified by workshop participants as currently preventing wider up take of alternative bank stabilization methods (e.g., revegetation and 
bioengineering), along with some proposed solutions.
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7. CONCLUSIONS 
 

7.1 KEY WORKSHOP RECOMMENDATIONS 
 

From the workshop, several recommendations for how to ensure greater use of 
alternative bank stabilization methods in BC emerged:  

• There needs to be wider education and engagement with both the public and 
practitioners surrounding the importance and success of hard engineering bank 
stabilization alternatives. This education would also need to come with greater 
inter-department and/or inter-disciplinary collaboration to ensure alternative 
bank stabilization options are being fully supported and designed by both 
engineers and other specialists (biologists, geomorphologists etc.).  

• The current approach to riprap use and installation in BC needs to change. While 
riprap may always be required in some contexts there are steps that could be 
taken to reduce the impacts that many practitioners have been witnessing. Things 
like taking advantage of compensation payments where the riprap is being 
installed, returning to sites post-flood and hybridizing existing riprap, or stock 
piling woody debris to act as an alternative in emergency bank stabilization 
scenarios are all tangible steps that could be taken.   

• More resources are needed to support wide-spread uptake of bank stabilization 
alternatives. These resources need to include government-backed funding for 
bank stabilization works year-round (not just during hazard events), with 
opportunities for long term success monitoring. There also needs to be a clear set 
of design and approval process guidelines created by regulators, so practitioners 
understand the steps required to get a project approved.  

 

7.2 KEY LITERATURE RECOMMENDATIONS 
 

In addition to the recommendations made from workshop participant responses, several 
recommendations can also be made for the BC context based on the academic and grey 
literatures: 

• There needs to be greater caution applied to the use of riprap given the known 
risks of environmental damage that can accompany its use. This is especially true 
for river systems that are relatively undisturbed, where the potential adverse 
impacts of hard engineering bank stabilization efforts will be greater.  

• There needs to be more research into the potential impact that hard engineering 
bank stabilization methods may be having on BC’s river systems, with a particular 
need for reported impacts on salmon.  

• More research is needed into the success of bioengineering and revegetation 
bank stabilization techniques in BC, both for decreasing bank erosion, but also for 
improving river health.  

• Other management options beyond bioengineering and revegetation alone also 
need to be explored in BC. Land-use planning and catchment-scale sediment-
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management are just as important as local bank stabilization efforts. Rivers 
naturally erode, and in locations where it is possible, sometimes the best 
management option may be to let the river laterally migrate without impediment.  
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  Table 12 Summary of common bank stabilization techniques and their pros and cons from the literature. 
 APPENDIX ONE 



 

29 
 

BAN
K  

STABILIZATIO
N

 
BAN

K  

STABILIZATIO
N

 

 

 



30 
 

 

 

 

 



 

31 
 

BAN
K  

STABILIZATIO
N

 
BAN

K  

STABILIZATIO
N

 
APPENDIX TWO 
Table 13. Additional grey literature on bank stabilization methods, relevant to British Columbia. 
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APPENDIX THREE 
 

Workshop Survey Questions:  

1. How much does bank degradation impact you in your work or life?  
a. I rarely think about riverbank degradation or bank stabilization. 
b. I sometimes need to consider bank degradation and stabilization, 

but only when there is a case of extreme erosion. 
c. I often think about bank degradation and use bank stabilization 

methods in my work/ to protect my property. 
d. Bank degradation and various bank stabilization techniques are a 

major part of my work or a major concern in my life. 
 

2. What bank stabilization techniques had you employed/ been involved with in the 
past? (please select all applicable categories). 

a. Hard infrastructure bank stabilization (including riprap, retaining 
walls, gabion cages etc.). 

b. Hybrid/ joint plantings (hard engineering options such as riprap, but 
with vegetation planting included). 

c. Revegetation of the banks and immediate riparian area (live 
stakings, root planting, seeding). 

d. Bioengineering (including wattles, coir/fiber rolls, brush 
mattresses/logs, tree revetments etc.). 

e. Fencing alongside the bank. 
f. Not applicable to me. 

 
 

3. What bank stabilization technique categories are you most interested in 
learning about/utilizing in the future? (please select all applicable 
categories). 

a. Hard infrastructure bank stabilization (including riprap, retaining 
walls, gabion cages etc.). 

b. Hybrid/ joint plantings (hard engineering options such as riprap, but 
with vegetation planting included). 

c. Revegetation of the banks and immediate riparian area (live 
stakings, root planting, seeding). 

d. Bioengineering (including wattles, coir/fiber rolls, brush 
mattresses/logs, tree revetments etc.). 

e. Fencing alongside the bank. 
f. None of the above options. 

 
4. Have you noticed any detrimental environmental and/or social impacts 

from past bank stabilization efforts?  
a. Yes  
b. No 
c. Unsure  

 

Workshop Group Discussion Facilitator Interview Schedule:  

In your breakout groups please discuss the following questions. Please spend a 
maximum of ~6mins per question, assigning a timekeeper, if needed.  
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1. What major bank degradation issues are you noticing at the moment? 
2. What problems are you see with typical bank stabilization methods (e.g., 

riprap) vs. softer revegetation or bioengineering bank stabilization solutions 
and everywhere in between? 

3. In your perspective what would allow wider adoption of nature-based 
solutions in bank stabilization? (e.g., governance, policy, regulation, public 
opinion…) 

4. Have there been any exciting projects or policies you are aware of where 
innovations in bank stabilization practices are occurring? 
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