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Executive Summary  
In 2022 and 2023, the Resilient Coasts for Salmon project collected imagery  of the shorelines of  the 

Cowichan Valley on the east coast of Vancouver Island from a small vessel . The resultant dataset has 

been used to characterize the extent of shoreline modification, overwater structures and log 

accumulation on beaches in the region.  In this report, we present these findings with respect to coastal 

habitat health for species such as Pacific salmon and forage fish.  We also examine the prevalence of 

these features in areas with high sensitivity to sea level rise, high relative wave exposure, among other 

factors. It was found that  approximately 16.8  % of the shorelines analyzed in the Cowichan Valley 

Regional District, on the Traditional Territor ies of multiple First Nations, was modified with structures 

like logging infrastructure, seawalls/bulkheads, and riprap . There are 190 residential docks and 20 

marinas , with 7 of those marinas being w ithin 100m of predicted Pac ific sand lance habitat.  Nearly 

17% of the shoreline experienced  a moderate  or high accumulation of  logs during the time of 

digitization. The following report will offer recommendations for addressing coastal adaptation with 

nature - based approaches where possible. 

Intended purpose  

This report is intended for educational purposes only and aims to share information and context re-

garding shoreline modifications and how they overlap with basic climate models and other ecological 

data. While it may highlight ar eas of concern, it is not a comprehensive assessment or risk inventory. 

The content should not be used for detailed analysis or decision - making without formal, in - depth as-

sessments from qualified environmental professionals and coastal geomorphologists, wh o can provide 

expert guidance tailored at local scale s. Visit Appendix  A for  a list of acknowledged limitations of the 

data, and considerations  for interpreting the results presented in the report.   
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reach our goals of raising awareness of the impacts of coastal modification, climate change, and how 

we can better adapt to sea level rise us ing nature - based solutions. 

We acknowledge and deeply respect the enduring relationship that Indigenous Peoples have with 

these unceded lands and waters -  a connection rooted in care, responsibility, and stewardship since 

time immemorial. Despite the ongoi ng impacts of colonization and the suppression of spiritual and 

cultural practices, Indigenous communities continue to manage and steward their lands in a way that 

honours the balance of the ecosystem and ensures a sustainable and thriving world for all -  now and 

for generations to come. We strongly advocate  that all initiatives stemming from this dataset be guided 

and prioritized by local Indigenous governments and Nation members from inception , with financial 

compensation for their time as noted in each N `shnmƙr oqnsnbnkr enq dmf`fdldms. 

Key Terms  
For a full list of terms, see our Data Dictionary  within the Digitization Protocol  

coastal squeeze: the loss of habitat due to sea level rise where hard structures, like seawalls, prevent 

habitats from naturally migrating landward.  

digitization : the process of converting imagery (boat - based and satellite aerial imagery ) or ground -

truthed visual inspections, into data in QGIS, consisting of line and point feature data. Classify is often 

used synonymously.  

hard armour(ing) : a human- made feature that was built with the intention of shielding a property or 

structure from incoming waves. T his includes walls that have been built to protect land along the coast 

from the sea (e.g. bulkhead/seawall/riprap). These structures can be made of a variety of materials 

including concrete, rocks, masonry, wood, etc.  

nature - based solutions/approaches : the protection and/or enhancement of natural ecosystem 

features to improve or restore ecosystem services that natural (or semi - natural) ecosystems can 

provide . Often employed to address impacts of climate change including sea level rise, erosion and 

biodiversity loss (International Union for Conservation of Nature  and Natural Resources, 2024).  

For the purposes of this report, we refer to the following when this term is used: any restorative 

activity or action that aims to utilize the most natural methods possible , based on the specific 

site conditions in question, which may require a hybrid approach . Specifically, actions that 

support natural processes  and the abil ity for habitats to adapt to change, as opposed to hard 

engineered designs that disregard natural processes and function.  

shoreline modification : any human - made feature constructed  along the coastline that has the ability 

to impact natural coastal processe s (see Data Dictionary  within the Digitization Protocol  for more 

details).  

https://soggy.zoology.ubc.ca/geonetwork/srv/eng/catalog.search#/metadata/4612bfa4-c7e4-4a3f-b2e6-f54420291092
https://resilientcoasts.ca/outreach-education/what-are-nature-based-solutions/
https://soggy.zoology.ubc.ca/geonetwork/srv/eng/catalog.search#/metadata/4612bfa4-c7e4-4a3f-b2e6-f54420291092
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shore type: defined by ShoreZone, shore types -  also referred to as coastal class -  are the dominant 

structuring process, slope, morphology, substrate, and width character for a shore unit (segment of 

shoreline) of the intertidal zone (Cook et al. , 2017).  

managed retreat : the approach to property manag ement in response to sea level rise where 

infrastructure is physical moved (relocated or reconstructed) further inland in order to prevent risk of 

damage to those structures by waves , flooding  and storms, and/or to reduce the impacts of coastal 

squeeze on shoreline habitat . 

 

Background  

Project Overview & Objectives  

Communities on the east coast of Vancouver Island are experiencing sea level rise and more frequent, 

intense storms because of climate change, exposing coastal communities and habitats at risk. The 

Resilient Coasts for Salmon (henceforth referred to as Resilient Coasts)  project, initiated by the Pacific 

Salmon Foundation , implemented a multi - faceted approach to educate communities, government 

decision makers, and coastal professionals in British C olumbia about current and future climate 

impacts and the long - term adaptive benefits of nature - based approaches to address coastal climate 

change. Funded by the BC Climate Action and Awareness Fund, the project initiated the following 

objectives:  

¶ produc ing educational resources, presentations, and workshops to raise awareness about the 

impacts of hard armouring, such as seawalls, along the coast and provide nature - based 

alternatives when the circumstances allow ,  

¶ build ing capacity for implementing nature - based approaches on shorelines impacted by 

climate change by providing Green Shores ® training free of charge. Led by the Stewardship 

Centre for British Columbia , the Green Shores® program offers a credit - based framework for 

the implementation of nature - based solutions for shoreline development ,  

¶ initiat ing three Green Shores for Shoreline Development demonstration sites on Vancouver 

Island to showcase nature - based approaches to restoration ,   

¶ and finally, creating a dataset of the extent of shoreline modific ations, which this report pertains 

to. These data are for local planners, researchers, and decision makers, to help facilitate 

informed decisions for adapting to coastal climate change and encourage the uptake of more 

natural shoreline solutions for the pr otection and restoration of important habitat.  

This report is a follow - up to the shoreline mapping workshop  that took place in Ladysmith on October 

6, 2022, where the Resilient Coasts team invited community members and interested individuals to 

learn about coastal climate change, how shorelines function, and ways we can adapt with nature in 

mind (Figure 1). Detailed data were collected using our Field Guide to Shoreline Mapping , as a means 

to initiate discussion and learning. After the workshop, the Resilient Coasts team digitized shoreline 

modifications, log accumulation, and overwater structures within the Cowichan Valley Regional 

https://resilientcoasts.ca/community-mapping/workshops/
https://resilientcoasts.ca/wp-content/uploads/2022/09/2022PSF-ShorelineMappingManual.pdf
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District, which you will find in this report. For the full scope of these and additional data, please check 

out the Resilient Coasts for Salmon Atlas. 

 

 

Figure 1 -  A group photo from one of the shoreline mapping workshops hosted at Transfer Beach in Ladysmith within the 

Cowichan Valley on October 6, 2022. Photo by Nicole Christiansen. 

Loca tion  
The Resilient Coasts project activities take place on the  unceded  Traditional Territories of many 

Indigenous communities, including the Kwakw aka'wakw People, Coast Salish People, W║SÁNEĂ Pdnokd, 

and the Lᴅj∕ᾱᴅŇᴅn People. These Territories belong to: TƙSou- ke, Sciaƙnew, Songhees, Xwsepsum 

(Kosapsum), Semiahmoo , SƙKlallam, W║JOḿEḿEP (Tsartlip), SṀÁU,TW║ (Tsawout), BOṢEĂEN 

(Pauquachin), WSÍ,KEM (Tseycum), M½LEXEĽ (Malahat) , Qtvƙtsrtm, Tsawwassen, Penelakut, Halalt , 

Lyackson, Ssyƙtlhmtr, Snuneymuxw, Sm`vƙm`vƙ`r, Qualicum , K'ómoks, M`ƙ`ls`fhk`, Tlowitsis, 

Homalco , Lif↨ᾱiľdaw↨ᾱ Nations (We Wai Kai, Wei Wai Kum, Kwiakah), ὦaᾐamὣn gὣἁὑ (Tlaƙamin) , and 

ƘN`lfhr First Nations. 

Tgd `qd` ne enbtr enq sghr qdonqs hr sgd tmbdcdc Tq`chshnm`k Tdqqhsnqhdr ne sgd Qtvƙtsrtm (Cnvhbg`m 

Tribes), Penelakut, Ditidaht , Pacheedaht, H`k`ks, Ssyƙtlhmtr, Trƙtta``- asatx, Lyackson, M½LEXEĽ 

(Malahat) , and Pauquachin  First Nations, colonially known as Cowichan Valley on southern Vancouver 

Island. Specifically, this report covers part of the area within the administrative boundaries of the 

Cowichan Valley Regional District (CVRD), specifically the shorelines within the Cowichan Valley which 

are on the eastern side of Vancouver Island . In other words, this report does not include the marine 

shoreline within the CVRD which lies on the western coast of Vancouver Island. 

Ewhrshmf rhmbd shld hlldlnqh`k, sgd Qtvƙtsrtm (Cnvhbg`m) Tqhadr `qd sgd k`qfdrs rhmfkd Fhqrs N`shnm hm 

British Columbia by population  (Cowichan Tribes, 2015). In the Cowichan region, the most commonly 

spoken traditional language i s a dialect  ne Htkƙpƙtlhƙmtl, eqnl vghbg sgd m`ld ƛCnvhbg`mƜ hr cdqhudc, 

https://marinedata.psf.ca/atlases/resilient-coasts-for-salmon-atlas/
https://www.tsoukenation.com/
https://beecherbay.ca/
https://songheesnation.ca/
https://www.esquimaltnation.ca/
https://www.esquimaltnation.ca/
https://www.semiahmoofirstnation.ca/
https://www.elwha.org/culture-history/historical-village-sites/
https://tsartlip.com/
https://tsawout.ca/
https://www.pauquachin.ca/
https://malahatnation.com/
https://cowichantribes.com/
https://tsawwassenfirstnation.com/
https://penelakut.ca/
https://halalt.org/
https://lyackson.bc.ca/
https://www.stzuminus.com/
https://www.snuneymuxw.ca/
https://snawnawas.org/
https://www.qualicumfirstnation.com/band-office
https://komoks.ca/
https://www.maamtagila.ca/our-history
https://www.tlowitsisnation.ca/
https://www.homalco.com/
https://wewaikai.com/
https://weiwaikum.ca/
https://www.kwiakah.com/
https://www.tlaaminnation.com/
https://namgis.bc.ca/
https://nitinaht.com/
https://www.pacheedaht.ca/
https://www.tsuubaaasatx.ca/
https://www.pauquachin.ca/
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qnnsdc hm sgd vnqc ƛrgptvƙtsrtm,Ɯ ld`mhmf ƛsn v`ql nmdƙr a`bj hm sgd rtmƜ (Tourism Cowichan , 2025). 

Tgd Qtvƙtsrtm Tqhadr g`ud lncdqmhydc nudq shld, xds bnmshmtd sn oq`bshbd sq`chshnmr and ceremonies 

rtbg `r b`quhmf, rhmfhmf, c`mbhmf, `mc jmhsshmf. Aknmfrhcd sgd Qtvƙtsrtm, nsgdq Fhqrs N`shnm 

bnlltmhshdr l`hms`hm rsqnmf btkstq`k `mc rohqhst`k shdr sn sgdhq k`mcr hm sghr `qd`. Tgd Trƙtta``Ȥasatx 

`s Cnvhbg`m L`jd, ld`mhmf ƛPdnokd ne sgd L`jd,Ɯ `r vdkk `r sgd M½LEXEĽ (Malahat) community, 

situated on the western shore of Saanich Inlet, steward their lands while fostering economic growth. 

The Halalt, historically based along the Cowichan River,  maintain connections to their ancestral 

villages, rtbg `r XdkÝksv, nq ƛl`qjdc gntrdr.Ɯ Tgd Ssyƙtlhmtr `knmf L`cxrlhsg H`qantq, sgd Pdmdk`jts 

across various Gulf Islands, the Lyackson on Valdes Island, and the Pauquachin on the Saanich 

Peninsula maintain a ncestral villages, forests, and mountains such as ḿÁU, WELṮEW║, traditionally 

qdf`qcdc `r ` ƛok`bd ne qdetfd.Ɯ Ftqsgdq vdrs, sgd Dhshc`gs `mc P`bgddc`gs (ƛCghkcqdm ne sgd Sd` 

Fn`lƜ) rod`j qdk`sdc W`j`rg`m k`mft`fdr `mc bnmshmtd sn trd sgdhq sq`chshnm`k bn`stal territories.  

The CVRD stretches from the Malahat region of the Saanich Inlet in the south to North Oyster in the 

north, and includes several Southern Gulf Islands, such as Thetis, Penelakut, and Valdes. While these 

lands and waters remain central to t he cultural and spiritual practices of First Nations, the coastal areas 

of the CVRD also support modern infrastructure, including ports, marinas, boat ramps, seawalls, and 

aquaculture operations.   

For the purposes of this report, the 

area  covered is 141.9 km of shoreline , 

which encompasses the area within 

the administrative  boundaries of  the 

Cowichan Valley Regional District  

which is on the eastern coast of 

Vancouver Island (Figure 2 and 3), 

and encompasses a wide range of 

shoreline types (Coastal and Ocea n 

Resources, 2017; Figure B1 and B2), 

including:  

¶ Mud flat 

¶ Human-made 

¶ Gravel flat 

¶ Gravel beach 

¶ Estuary, marsh or lagoon 

¶ Sand flat 

¶ Sand beach 

¶ Sand and gravel flat 

¶ Sand and gravel beach 

¶ Rock, sand and gravel beach 

¶ Rock with sand beach 

¶ Rock with gravel beach 
Figure 2 -  The northern portion of the extent of shoreline covered in this report, 

surrounded by a blue dashed line.  
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Figure 3 -  The southern portion of the extent of shoreline covered in this report, surrounded by a blue dashed line.  

 

There are many ecologically significant areas throughout the report area, including the Cowichan 

Estuary, which is internationally recognized as an Important Bird Area  (Birds Canada , n.d.). Luckily, the 

Cowichan Valley has seen incredible stewardship by the Cowichan Tribes and other rights holders, as 

well as groups like the Cowichan Estuary Restoration & Conservation Association , the Cowichan 

Watershed Board , the Cowichan Community Land Trust , and others. The CVRD, too, has  outlined good 

intentions and understanding of the cumulative effects that impact shoreline habitat and community 

well- being in their recently adopted Official Community Plan  for the Electoral Areas Bylaw , which 

provides a look ahead at the land use plans for the next 20 years .   

https://www.ibacanada.ca/site.jsp?siteID=BC048
https://www.cowichanestuary.com/about
https://cowichanwatershedboard.ca/
https://cowichanwatershedboard.ca/
https://www.cowichanlandtrust.ca/
https://www.planyourcowichan.ca/the-modernized-official-community-plan-mocp
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Introduction  

Sea Level Rise and Flooding  

Sea levels rise as ocean waters  warm and expand in volume , combined with increasing freshwater 

draining into oceans from  increasing precipitation falling in the form of rain, and  from melting  glaciers 

and polar ice caps.  

Sea level rise, in combination with  larger and more inte nse winter storms increases the risk of flooding 

and erosion that communities face  (IPCC, 2019). Culturally important areas and shoreline infrastructure 

are at risk . Impacts extend from saltwater intrusion to destruction of property. The financial, ecologi cal 

and social implications are huge and already being felt by a growing number of communities. Sea 

level rise varies across Vancouver Island with  low- lying areas  being  most vulnerable.  Sea level rise is 

projected to be greatest on the north coast, the Fra ser Lowland and around southern Vancouver Island 

(Vadebonceour , 2016). Northwest Hydraulics Consultants (NHC, 2019) conducted a flood risk 

assessment for the coastline of eastern Vancouver Island within the Cowichan Valley Regional District, 

and found that  in a 1- meter sea level rise scenario, 2% of the land would be flooded with the Territories 

of the Cowichan Tribes and Halalt First Nation being the most impacted areas  in terms of percentage 

of land flooded . Low- lying regions are becoming more vulnerable to frequent flooding.  The NHC 

(2019) report found that the low lying areas of the Chemainus River and Cowichan - Koksilah River 

systems are areas of concern as they will see the greatest physical changes. By 2050, historical extreme 

sea level events that occurred  once a century are projected to increase in frequency  and occur  on 

average at least once a year in many  low- lying regions ( Oppenheimer et a l., 2019). This places homes, 

beaches, wetlands, and  sites of cultural importance at risk (MOE BC , 2016). 

Natural Coastal Processes 

Natural coastal processes, like erosion and deposition of sediment, occur simultaneously to maintain 

and create our beaches, and they are needed to sustain our shorelines and their integrity into the 

future. The landscape, as well as w ind, waves, and currents that continuously move water and beach 

materials like logs and various  sizes of sediment such as sand, gravel and cobbles. Recognizing that 

healthy shorelines have natural variations in the movement of water and sediment is fundame ntal to 

understanding how shorelines work. While Figure 4 illustrates sediment transport and deposition by 

longshore current, it is important to recognize that transport mechanisms can vary significantly across 

shoreline morphologies. The orientation of th e shoreline will also the influence the exposure of that 

shoreline to wave energy and other factors.  Human- made structures like seawalls, jetties and groynes 

can artificially influence erosion and deposition patterns , which we will explore below .  
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Shoreline Modification  

Hard armour  refers to structures like 

concrete seawalls  or rock riprap that are 

installed to armour shores and the 

infrastructure behind them from incoming 

waves (Figure 5). The construction of 

shoreline armour has led to  a false sense of 

security and an associated rise in  

populations in flood prone areas (Rumson 

et al., 2017).  In British Columbia, there are 

no provincial regulations preventing 

landowners from constructing shoreline 

armouring up to the mean high - tide line, 

which can ha ve negative implications for 

forage fish and other coastal species 

(Buchanan et al. , 2019). Seawalls also 

support 23% lower biodiversity and 45% fewer organisms than natural shorelines (Gittman et al. , 2016). 

Local governments have some power here to impos e community policies and bylaws to prevent further 

armouring from being constructed and  protecting shoreline habitat.  We are hopeful that the new  B.C. 

Figure 4 -  Longshore current, which is one example of a coastal process, moves sediment from a source like a feeder bluff to 

a sink area where the sediment is deposited (e.g., a growing sand spit) . Illustration by Holly Sullivan.  

Figure 5 -  An example  of a seawall (one type of shoreline 

modification).  Photo by Maria Catanzaro.  

https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/coastal-marine-strategy/coastal_marine_strategy.pdf
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Coastal Marine Strategy  this will lead to provincial legislative protection of B.C. shorelines. Hard 

armouring on shorelines can exacerbate erosion  by waves scouring the base of the structure over time , 

causing structures to crack overtime . Natural sediment transfer (replenishment), a natural process 

along coastlines, is disrupted when modifications exist.  Combined with sea level rise, sgd rgnqdkhmdƙr 

ability of adapting to sea level rise over time will be disrupted where st ructures exist. While hard 

armour is very common on shorelines, there are other types of coastal modifications, including 

overwater structures, which have impacts on the coastal environment.   

Overwater Structures  

Overwater structures include personal dock s, municipal piers, wharfs, marinas, and even ferry 

terminals.  Overwater structures can shade the environment below, which has cascading impacts on 

the coastal food web.  There is often reduced prey availability underneath piers and docks because 

the lack of light below them changes the habitat for algae, seagrasses (reducing critical rearing habitat 

for coastal species) and the epibenthic invertebrates that are a critical food source for Pacific salmon  

(Cordell et al. , 2017). Salmon also tend to avoid piers  and docks (Munsch et al. , 2014) as the lack of 

light makes it more difficult to see their predators, properly orient themselves, or school together. 

Particularly for juvenile salmon, the presence of overwater structures in estuaries could impact the 

success of their outmigration (Toft et al. , 2007). Loss of marine vegetation can also impact another 

important forage species, Pacific herring, which spawn on nearshore surfaces like eelgrass and kelp.  

Log Accumulation  

Log accumulations on beaches is a  concern due to their potential to impact coastal habitat for forage 

fish. The logs that are predominantly found washed up on beaches are from the logging industry. This 

means that they have been processed in some way: most have had their ends cut with branches and  

bark removed, and some have been further treated with preservative agents.  

While natural logs with root wads can be remarkable shoreline restoration tools to help accumulate 

and secure sediment, their processed counterparts can have very negative impacts  on shoreline 

habitats . Without branches or root wads, they can easily roll over beaches, crushing any creatures that 

might be living there including forage fish eggs . Logs can also impact the biotic communities of rocky 

shorelines. A recent study showed that populations of key foundational intertidal species such as the 

thatched barnacle were 20 - 80% lower on rocky intertidal areas where there was abrasion from logs, 

compared to adjacent areas that were protected from the abrasion (Pérez Andresen et al. , 2025). An 

accumulation of logs can also smother vegetation on the shoreline  (Figure 6). When this is combined 

with coastal modification, those logs may continue to be mobile since they cannot settle higher in the 

backshore, exacerbating the impacts of erosio n on those beaches, and potentially degrading the 

structures themselves. These impacts can be exacerbated by increasingly frequent and intense storms.  

https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/coastal-marine-strategy/coastal_marine_strategy.pdf
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Often, logs treated with creosote  (a preservative made from tar)  can end up on beaches, or are 

present in the nearshore environment as pilings, which can have negative consequences for forage 

fish. Pdqrhrsdms bgdlhb`kr rtbg `r PAHƙr entmc hm bqdnrnsd g`ud mdf`shud hlo`bsr nm l`qhmd nqf`mhrlr 

(Sibley et al., 2001). For forage fish species like Pacific herring whose eggs attach to surfaces like pilings 

and eelgrass in the nearshore environment, the presence of creosote pilings can sabotage a spawn 

event, decreasing the success of hatching in some and causing physical abnormalities in others (Vines 

et al., 2000).  

Natural woody debris is considered beneficial for many reasons including stabilizing shoreline 

sediments, adding nutrients to the shoreline, and providing a substrate for riparian and shoreline plants 

to grow. Since naturally woody debris can have ro ot wads and branches, they can settle on shorelines, 

whereby sediment can accumulate, and vegetation may grow. Because natural logs tend to settle and 

become embedded in shoreline sediments, they will not cause scour like processed mobile logs do. As 

the trees decompose, they provide nutrients back into the water column that zooplankton feeds on, 

adding to the productivity of that area. As natural logs are untreated with preservatives, shoreline 

plants often can grow on those logs, which adds habitat value to the shoreline. 

Impacts of Sea Level Rise and Shoreline Modifications on Salmon and the Coastal Food Web  

Juvenile Pacific salmon rely on healthy coastal habitats, including estuaries, marshes, and pocket 

beaches, to rear and grow in preparation for their  open ocean migration. Though modifications along 

the shoreline alter how natural shorelines function and impact Pacific salmon. For example:  

¶ The impacts of sea level rise are exacerbated by coastal modifications. For example, coastal 

squeeze occurs, which prevents habitats from naturally migrating landward as sea levels rise . 

Wgdm rsqtbstqdr khjd rd`v`kkr `qd oqdrdms, hmsdqshc`k g`ahs`sr `qd Ƙrptddydcƙ, vghbg b`m 

Figure 6 -  A high/extreme accumulation of logs on an estuary marsh shoreline in Cowichan Bay, where the majority of the 

accumulated logs are processed l ogs from the forestry industry.  Photo by Michael Miller Media (Resilient Coasts for Salmon 

imagery).  
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eventually cause a complete loss of intertidal areas, including the associated species, habita t 

values, and ecosystem services they provide. Eelgrass beds, for instance, provide critical habitat 

for herring spawn to attach to, and for juvenile and small fish to hide from predators and feed 

on invertebrates. Because eelgrass occupies a specific rang e within the intertidal, it can be 

squeezed out when seawalls prevent that habitat from shifting landward as sea level rises 

(Figure 7).  

 

Figure 7 -  Depiction of coastal squeeze, where the combination of coastal modification and sea level rise results in a loss of 

eelgrass habitat and shoreline vegetation. Illustration by World Wildlife Fund Canada.  
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¶ On armoured shorelines, salmon are unable to access their preferred prey items.  Studies have 

found that shoreline armouring reduced the number and diversity of epibenthic invertebrates 

(that reside on or above the rock, sand, and mud of the seafloor) and the availability of 

terrestrial insects compared to unarmoured areas (Cordell et al., 2017). As a result, when young 

salmon are next to a seawall and other anthropogenic structures, they end up feeding on 

alternative prey types such as planktonic prey that might be harder to catch and less nutritious.  

 

¶ Structures like seawalls that extend into the intertidal zone take away important sha llow habitat 

and expose juvenile salmon to greater predation risk.  With deep water right up to the shoreline, 

rather than a natural slope where the water gets gradually shallower, these structures allow 

for larger predators to get close to the shore and hu nt smaller fish.  

 

¶ Surf smelt (Hypomesus pretiosus) and Pacific sand lance ( Ammodytes personatus ) are forage 

fish that play a critical role in the coastal food web, transferring energy to higher trophic levels  

(Figure 8). These species spawn in the intertidal zone by burying their eggs in pebbly and sandy 

beach sediment. Erosion caused by incoming waves crashing into seawalls can take away 

these key spawning habitats , by rendering the substrate unsuitable.  

 
¶ Another way that hard armouring can impact fora ge fish is by altering sediment supply and 

deposition. Areas of armouring can cause erosion on adjacent beaches (Krueger et al., 2009), 

cut off sediment sources that would replenish beaches through natural shoreline processes , 

and contribute to cumulative impacts. In the San Juan Islands of Washington State, it was 

found that a large portion (28%) of the modified shoreline cut off  feeder bluffs that would 

have otherwise contributed sediment that could create and maintain nearby spawning 

beaches (Friends of the San Juans, 2014).  

¶ Coastal modification also disrupts overall land and sea connectivity . Coastal riparian vegeta-

tion is lost on modified shores along with the insects that would fall into the water Ɩ an im-

portant food source for salmon. Surf smelt, a p rized prey item for salmon as they grow in 

coastal areas, also suffer without overhanging coastal vegetation. The shade of the 

Figure 8 -  A school of forage fish. Photo by Jake Dingwall.  



 

20 

 

vegetation regulates the temperature of the upper shoreline, and this is important for surf 

smelt beach spawning. A recent study in Puget Sound, WA, found that beaches with a seawall 

or other structures had more extreme substrate temperatures  (mean 18.8°C compared to 

14.1°C on natural shorelines) and air temperatures due to the lack of riparian vegetation that 

would otherwise shade the beach from the sun (Rice , 2006). Beaches with seawalls also had 

lower relative humidity. Together, these hotter, drier conditions could impact egg survival, 

making modified beaches far less suitable for spawning compared to natural beaches  (Rice, 

2006) . 
 

Nature Based Approaches to Shoreline Restoration  

As mentioned, human- made seawall s are static (Figure 6, left side of the image) and offer  little habitat 

value, can cause overtopping  (waves splashing onto the property), and deflects wave energy , which 

causes erosion and impacts to adjacent areas.  However, some alternative s to hard armouring are  

nature - based approaches to restoring shorelines. Restoring shorelines with soft shore (nature - based) 

approaches (Figure 9, right side of the image) encourages a more diverse habitat  on the shore and 

intertidal zones. The natural gradient tempers wave energy and can adjust dynamically as sea levels 

rise. Overhanging tree branches and shrubs also benefit salmon by providing shade and prey species .  

 

Figure 9 -  A comparison of an armoured shoreline (left) with a natural shoreline (right). Illustration by Holly Sullivan.  

 

Working with nature encourages resilient ecosystems by allowing natural processes to occur . These 

actions can be taken at the residential and community planning level to reduce the impacts of climate 

change, whilst maintaining or enhancing critical habitat for species like Pacific salmon.  Depending on 

the approach you take, restoring elements of natural functions and processes  could allow room for 

habitats to shift as sea levels rise, and provide numerous climate change mitigation benefits like 

buffering wave energy . For example, one method used by Guardians of our Salish Estuaries ( GooSE) 

https://www.estuaryguardians.org/
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is eco- cultural fencing, whereby natural materials are used to weave a fence around areas of salt 

marsh, allowing the  re- establishment of vegetation  and prevent ing further degradation by goose 

herbivory. Salt marsh are incredibly important t o protect, as they are  critical habitat for Pacific salmon . 

These habits are also carbon sinks, contributing to climate change resilience,  and they accumulat e 

sediments which can raise the elevation of marsh platforms over time and protect coasta l from er osion 

by attenuating wave energy.  

There are a variety of restoration approaches depending on your site - specific ecological needs, and 

can include methods like :  

¶ managed retreat  -  moving infrastructure back to allow and plan for sea level rise  

¶ improving dra inage on your property to reduce erosi on 

¶ protecting the upland by retaining or planting native trees and shrubs  to help stabilize the 

shoreline bank and provide valuable habitat benefits ,  

¶ sediment addition  (also referred to as nourishment) when the condit ions are appropriate , whilst 

recontouring the gradient of the beach to a natural angle ,  

¶ terracing steep slopes while using live staking of native vegetation to stabilize the slope , helping 

it to erode at a more natural pace , 

¶ preventing herbivory on marsh sites with eco- cultural fencing that deters geese from entering,  

¶ eco- cultural fencing prevents geese from consuming and degrading marsh habitat that species 

rely on, like Pacific salmon,  

¶ planning for sea level rise by  preventing new hard structures from b eing built in unsuitable 

areas 

¶ removing existing seawalls, where conditions are suitable , and bringing natural elements back , 

like planting riparian vegetation to help stabilize the bank  

 

To explore more on how nature - based solutions can be used to help pr otect coastal properties and 

provide habitat for coastal ecosystems, check out the educational primer  (short version), tool kit , and 

articles on resilientcoasts.ca. 

 

 

Methods  

Data Collection  

Between 2022 and 2024, the Resilient Coasts team collected imagery of the shorelines of east coast 

Vancouver Island by boat using a high - resolution, 360- degree camera. Still shots of the shoreline were 

captured from 25 - metres to 400 - metres distance, at set intervals. The track lines and associated 

images were uploaded to a web platform, Mapillary . Additional means of capturing data were utilized 

including, OpenStreetMap , QGIS, Google Earth Pro, ArcGIS (ESRI), drone imagery and ground surveys.  

Boat- based shoreline imagery within the CVRD was captured in 2022 and 2023. 

https://resilientcoasts.ca/building-awareness/climate-change-primer/
https://resilientcoasts.ca/wp-content/uploads/2022/04/PSF-RC4S-ShortPrimer-General-Screen.pdf
https://resilientcoasts.ca/building-awareness/tool-kit/
https://resilientcoasts.ca/outreach-and-education/
http://www.resilientcoasts.ca/
https://www.mapillary.com/
https://www.openstreetmap.org/about
https://www.qgis.org/
https://earth.google.com/intl/earth/versions/
https://www.arcgis.com/index.html
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Data Digitization  

With these data, the team created a digitized dataset of shoreline modifications, log accumulation on 

beaches, and overwater structures. The digitization process involved reviewing the boat - based 

imagery to identify features along the shoreline that were anthropogenically constructed, followed by 

recording them as line or point features in QGIS. To digitize features, t he geo- referenced image files 

were reviewed in OpenStreetMap, along with the aforementioned sources, then the observer either 

traced the corresponding curvature of the shoreline while creating line features, or added point 

features, in QGIS. Features within estuarine areas were removed from the analyses, as these data are 

qualitative. Shorelines within First Nation reserve lands were also excluded from the analyses as they 

were not digitized out of respect for privacy.   

The following provides a glimpse int o the digitization process, while the thorough protocols for each 

dataset can be found here.  

Coastal Modification  Line Feature Dataset  

Features were included if they had the ability to interact with natural shoreline processes at the 

time imagery was taken. The following attributes were captured when modifications were 

found -  whether the modification (feature) was on rocky out crop/platform or not (i.e., loose 

sediment beaches), the type of modification (form) (e.g., seawall), the material of the 

modification (e.g., concrete), a confidence rating from the observer for the presence of the 

modification, and whether the modificatio n was ground - truthed (i.e., visited in person). 

Modifications were digitized if they were greater or equal to 2 metres in length.  

 

All modifications of the same type and material were mapped in a continuous line regardless 

of property lines or time of cons truction. Landscaping features or modifications that are 

currently situated on the backshore (above the reach of the highest high tide), and any 

structures built on rocky outcrop/platforms that were deemed to not have any influence on 

coastal processes due to their elevation, were not included. Additional imagery sources, 

including Google Earth Pro and OpenStreetMap, ArcGIS (ESRI) and QGIS were often used to 

confirm the presence or absence of a feature if there was any uncertainty. In some cases, 

beaches were visited on foot.   

Log Accumulation  Line Feature Dataset 

The level of log accumulation along the coast was digitized as linear segments and included 

both natural logs (i.e., fell and deposited naturally on the shoreline, typical to contain roots and 

bra nches attached) and logs originating from the forestry industry (i.e., logs with cut ends). 

Categories described how much the beach was covered by logs between the high tide line and 

the backshore at the time the imagery was taken and included: low (19% or  less), medium 

(between 20% and 49%), high (between 50% and 89%), and extreme (90% and above). It was 

noted whether the logs on the beach were mobile (i.e., able to be moved by the tide and 

waves), and/or embedded in the sediment, and whether any logs appe ared  to be treated with 

creosote. It should be noted that approximately 37.4% of sgd rstcx qdfhnmƙr total shoreline was 

https://soggy.zoology.ubc.ca/geonetwork/srv/eng/catalog.search#/metadata/4612bfa4-c7e4-4a3f-b2e6-f54420291092
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not categorized for log accumulation due to issues with visibility.  These gaps include areas 

behind large marinas and in bays where the entire shoreline was not visible.   

Natural - source wood like dead and fallen trees, that are no longer attached to the soil (i.e., 

resting on the shoreline), were included and digitized within log accumulations. Structures on 

the beach made from driftwood, such as forts and sculptures, were included in the dataset. It 

is assumed that the logs used to build the structure were logs that had accumulated nearby on 

the shoreline.  

Ground truthing was not performed for log accumulation data and thus, represents a snapshot 

in time. However, log accumulations are subject to change throughout the seasons, and often 

c`x sn c`x. Tgdrd c`s` khjdkx qdoqdrdms Ƙadrs bnmchshnmrƙ ne sgd rgnqdkhmd, `r sgd hl`fdqx v`r 

captured during the summer months when the impacts of storms  are not as prominent. The 

boat - based Resilient Coasts shoreline imagery was solely used for this dataset and was 

captured in 2022 and 2023. Gaps exist in this dataset where imagery was not available.  

Overwater Structures  Point Feature Dataset  

Overwater st ructures, including personal docks, abandoned docks, marinas, and pilings, were 

recorded using point feature s, and corresponding data was includ ed for the types of material 

used to construct the structure, and whether it was permanent or floating .  

Ground truthing was not performed for overwater structure data, and thus the data represent 

a snapshot in time. The boat - based Resilient Coasts shoreline imagery was primarily used for 

this dataset, with some occurrences where satellite imagery was used. Gaps exist in this dataset 

where imagery was not available.  

Analyses 

This report will provide a glimpse into the analyses performed and associated maps to describe the 

Rdrhkhdms Cn`rsrƙ c`s` k`xdqr cdrbqhadc `anud, along with external layers, and what this means f or the 

eastern shorelines of the Cowichan Valley  as they overlap (e.g. , sensitivity to sea level rise and coastal 

flooding  with shoreline modifications ).  

Feature Manipulation Engine (FME) software was employed  to calculate reporting metrics, whereby 

numerous workflows were developed. It should be noted that none of these workflows , nor the raw 

data,  provide a level of precision that would be needed for activities requiring real world alignment, 

such as engineering. Details for analyses related to each exte rnal data layer are included in the 

sections below. For additional information on the methodologies undertaken to produce these results, 

please contact marinedatacentre@psf.ca .   

Additional testing was perf ormed for the Resilient Coasts results (i.e., analyses for coastal modification 

features, log accumulation and overwater structures) to check relative accuracy against the FME 

workflow process, whereby QGIS vector geometry and vector analysis tools were us ed to summarize 

mailto:marinedatacentre@psf.ca
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the Resilient Coasts data within each community polygon. Additional quality analysis/quality control 

were performed on geospatial statistics related to all layers.   

Natural, Modified, and Total Shoreline Length Values  

In order to create bou ndaries for conducting analyses within communities, polygons were 

created to reflect the extent of a specific community. To calculate the relative length and 

proportion of shoreline containing modified features and total on natural segments of shoreline, 

the total shoreline length value was required. Because the shorelines that were deemed natural 

were not digitized (i.e., no line features were drawn), the total length for natural stretches of 

shoreline was determined by taking the total length of shoreline  from the Freshwater Atlas 

Coastlines (FAC) dataset  (Government of Canada , 2020). Due to disparate methods used to 

create the FAC layer and the methods used by the  Resilient Coasts project, t he values are not 

precise. The FAC layer typically followed the curvature of the shoreline that yielded greater 

values compared to those recorded by the Resilient Coasts team  (Figure 10). In some regions, 

small islets close to the shoreline were included in community polygon layers (were not 

removed and therefore included in the total shoreline length values) which resulted in greater 

values in comparison, as nearshore islands were only digitized by  Resilient Coasts recorders 

when the islands were connected to Vancouver Island (e.g., by a constructed road). F or these 

reasons, any comparisons between modified areas (digitized by Resilient Coasts staff) and 

natural areas (extracted from the FAC) are ap proximate.  Tgd Ƙbnlldmsrƙ `ssqhatsd enq sgd 

coastal modification dataset was also extracted to support discussion of nuances in the data.   

https://governmentofbc.maps.arcgis.com/home/item.html?id=72e9b873023b4c1da77b20d486fd4b22#visualize
https://governmentofbc.maps.arcgis.com/home/item.html?id=72e9b873023b4c1da77b20d486fd4b22#visualize
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Figure 10 -  The FAC (green line) often diverts from where coastal modifications were digit ized, which could result in an over 

or underestimation of shoreline length  (Government of Canada, 2020) . 

 

Log accumulation data were analyzed by determining the length of each log accumulation 

segment, and totaling the length per category of log accumulati on (i.e. all segments of low 

accumulation of logs were summed together). The proportions of the shore with each category 

of log accumulation was then generated by comparing the sum of each category with the total 

shoreline length for a given community. The se results, as well as results such as number of shore 

segments where creosote logs were found, were generated in FME . 

The results related to o verwater features were generated  using FME, where the overwater 

structures were totaled by type within the bounda ries of a given community .  

Wave Exposure 

ShoreZone bnmctbsdc rtqudxr adsvddm sgd 1980ƙr `mc 2007 sn cdrbqhad v`ud dwonrtqd `knmf 

the coastline (Cook et al. , 2017). This dataset was used to interpret relative e xposure along the 

coastline in Sidney. The wave exposure attribute estimates the amount of wave energy that 

could potentially impact the intertidal zones of specific Shore Units. Fetch, the maximum 

distance/length that wind - driven waves can travel unobstru cted, can help explain how 

exposed an area is to wave energy. The level of exposure for a specific area may impact the 

amount of erosion, flooding, and ultimately damage due to the amount of distance that waves 

can generate energy.  

To calculate the amount  of modified shoreline parallel to varying levels of wave exposure, 

transformation involved the following process: 1) the data input which includes information on 

wave exposure (e.g., very exposed coastline) was separated based on the varying degrees of 

https://www.shorezone.org/
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exposure, 2) a buffer of 50 metres was created on the left and right sides of each wave 

exposure sublayer, 3) it was determined which modified shoreline features fell within this buffer, 

4) the summative length of these features was calculated, 5) the length  of total coastline in the 

survey area was calculated, 6) the lengths of shoreline modifications that overlap with each 

wave exposure, respectively, were divided by the length of total shoreline. This gives, for 

example, the percent of modified shoreline  which is very exposed to wave action.  Due to the 

spatial misalignment between the shoreline modifications layer and the comparative layer  (i.e., 

SgnqdZnmdƙr v`ud dwonrtqd qdoqdrdmsdc vhsghm chrshmbs Sgnqd Umhsr), the results in this report 

add up to slightl y more than 100%. 

Sensitivity to Sea Level Rise 

To analyze shoreline sensitivity to sea level rise, the BC Parks Shoreline Sensitivity to Sea Level 

Rise Model was utilized, w hich ranks units of shoreline in one of five categories of sensitivity to 

sea level rise from very low sensitivity  to very high sensitivity (MOE BC, 2014). This dataset is 

derived from  existing datasets including the Broad Ecosystem Inventory (biogeographic land 

classification) and the shoreline sensitivity ratings by ShoreZone, along with effects of exposure, 

slope, and sediment mobility to provide relati ve sensitivity ratings of BC shorelines (Biffard, 

Stevens and Rao, n.d.). This BC Parks Shoreline Sensitivity to Sea Level Rise dataset is a simple 

polyline layer indicating shore units that have physical characteristics that are potentially more 

or less vulnerable to sea level rise. This analysis was used for the entire BC coast; however, it is 

quite coarse due to their results showing the overall sensitivity to sea level rise per Shore Unit, 

rather than showing exactly where the shores vary in sensitivity . Similarly, to the wave exposure 

results, spatial misalignment between the shoreline modifications layer and the Sensitivity to 

Sea Level Rise layer resulted in values slightly more than 100%. This was also true for results that 

compared shoreline modific ations, wave exposure and sensitivity to sea level rise (i.e., 

combinations).  

 

Forage Fish 

Two datasets were used to look at the presence or potential presence of forage fish habitat. 

The first dataset is from the BC Coastal Forage Fish Network (CFFN, 2019), a collaborative group 

who monitor beaches for forage fish presence. These data represent beach sampling efforts, 

as well as any positive detections of forage fish eg gs. These values were extrapolated from 

overlaying the community boundary layer and positive detections of forage fish  data.  

The second dataset explores potential suitable habitat for Pacific sand lance  (PSL). Huard et 

al. (2022) developed a habitat suitab ility model for intertidal PSL spawning habitat in the 

Canadian Salish Sea. This model categorizes coastal habitat based on the likelihood of its 

ability to support PSL, based on variables such as proximity to estuaries, shoreline slope, 

substrate, and the  distance to predicted subtidal sand lance habitat. The study determined that 

approximately 5.4% of all intertidal zones within the Salish Sea are predicted as likely or highly 

likely to support PSL, with only 1.4% of the intertidal predicted to be highly likely to support PSL. 

Uncertainty in the model outputs are identified  as a mask layer , whereby areas are deemed 

more uncertain when environmental conditions are more dissimilar from the areas where 

https://soggy.zoology.ubc.ca/geonetwork/srv/eng/catalog.search#/metadata/eeed756b-0f81-442d-b70c-f082c07a4d94
https://soggy.zoology.ubc.ca/geonetwork/srv/eng/catalog.search#/metadata/eeed756b-0f81-442d-b70c-f082c07a4d94
http://www.env.gov.bc.ca/ecology/bei/
https://projectwatershed.ca/2024/02/12/coastal-forage-fish-network/
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model data were collected . In other words, the model was not able to predict into these areas 

with high confidence due to the differences in the underlying environmental prediction data. 

Each area of the modelled region has a numeric value of uncertainty associated with it, where 

the areas with the lowest uncert ainty values corresponded to areas with the highest habitat 

suitability values . The model does not cover the entire Resilient Coasts project region, and there 

`qd rnld `qd`r sg`s `qd ntsrhcd ne sgd lncdkƙr rbnod (Ht`qc ds `k., 2022). 

Notes for unanalyzed d ata  

Coastal Flood Hazards  

Coastal floodplain data are an important piece of the coastal adaptation puzzle. Although 

coastal flooding data were not analyzed for this community, we encourage the communities 

within the Cowichan Valley Regional District  to consider using the local  risk assessment of 

floodplains and coastal sea level rise that was completed by Northwest Hydraulic Consultant s 

(2019) to take a closer look at the overlap of coastal modification data and areas that 

are  predicted  to flood in the future.    

Sediment Stability  

Tn cdrbqhad ` rgnqdkhmdƙr rdchldms rs`ahkhsx, sgd Ss`ahkhsx Imcdw v`r trdc sn qdonqs pt`khs`shudkx. 

The St̀ ahkhsx Imcdw hr nmd bnlonmdms ne SgnqdZnmdƙr Cn`rs`k Vtkmdq`ahkhsx Mnctkd. Tgd Ss`ahkhsx 

Index, referred to in this document as sediment stability, relates to the relative rate of erosion 

on a given segment of shoreline. This index categorizes Shore Units  into accretional (gaining 

sediment over time), erosion (losing sediment over time) or stable (no significant change over 

time) (Cooke et al. , 2017). These data were not analyzed (i.e. quantitative results were not 

generated) for the community of the Cowichan Valley, however the data are shown in static 

maps and discussed qualitatively in the results section of this report.  

Results  
Visit Appendix A for a list of acknowledged limitations of the data, and considerations for in terpreting 

the results presented in the report.  Visit Appendix B for additional static maps.  

Shoreline Modification  

The total length of shoreline that was digitized is approximately 141.9 km in length, as retrieved by the 

Freshwater Atlas Coastlines. As of 2023, the approximate length of shoreline that was modified in was 

23.8 km, with the remaining 118.1km being either unmodified (i.e.,  Ƙm`stq`kƙ) nq containing modifications 

that do not yet interact  with natural coastal processes  (i.e. landward of the natural boundary) . Thus, 

approximately 16.8 % of the shoreline was modified at the time the data was co llected (Figure 10, Figure 

B3 and B4 in Appendix B). 

https://cvrd.ca/wp-content/uploads/2025/09/20190508-3003765-CVRD-Risk-Assessment-Final-R1-1.pdf
https://cvrd.ca/wp-content/uploads/2025/09/20190508-3003765-CVRD-Risk-Assessment-Final-R1-1.pdf
https://cvrd.ca/wp-content/uploads/2025/09/20190508-3003765-CVRD-Risk-Assessment-Final-R1-1.pdf
https://governmentofbc.maps.arcgis.com/home/item.html?id=72e9b873023b4c1da77b20d486fd4b22#visualize
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Figure 11 -  The extent of coastal modification (shown in pink) within the northern half of the study region  (outlined in blue 

dashes).  
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Approximately 10.1% (2407m) of the modifications were built on consolidated rock (e.g., hard shoreline 

substrate like rocky outcrop, rock platform, rock cliff), and approximately 89.9% (21,380m) were built 

on unconsolidated sediment (e.g., soft shoreline sediment like sand, pebble, cobble) . 

The modifications along the shoreline in the CVRD are constructed along both residential and 

commercial properties. The most common modification types were seawalls/bulkheads ( 28.8%), 

logging infrastructure  (26.4%), and riprap (18.3%) (see Figure 12 and Table 1 for all modification types). 

Fd`stqdr cdrbqhadc `r Ƙnsgdqƙ l`cd to 8.4% ne sgd lnchehb`shnmr, vghbg hmbktcdc o`shnr, rgdcr, 

cabins/homes,  elevated walkways,  concrete platforms , and a permanent firepit .  

 

 

Figure 12 -  The proportion of each type of modification found on modified shorelines of the Cowichan Valley, with 

seawall/bulkhead being the most common type, followed by logging infrastructure.  
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Table 1 -  The length and proportion of shoreline b y modification type  (Form_1 only). 

Type of modification  

(Form_1) 

Percent of overall 

shoreline with 

these 

modifications  (%) 

Percent of total 

modified shoreline 

by modification 

type (%) 

Total extent/ length 

(m) 

Seawall/bulkhead  4.8 28.8 6,848 

Logging Infra structure 4.4 26.4 6,288 

Riprap  3.1 18.3 4,356 

Marina  1.8 10.5 2,495 

Other*  1.4 8.4 1,988 

Beach Access (path/stairs)  0.5 3.1 738 

Dock 0 2.1 501 

Boat Ramp 0 0.8 180 

Groyne 0 0.6 153 

Gabion Basket 0 0.3 83 

Aquaculture Infrastructure  0 0.3 72 

Unknown 0 0.2 41 

Jetty/Pier/Breakwater  0 0.1 33 

Stormwater Outfall  0 0 12 

* Including  but not limited to the following modification types:  patios, sheds, cabins/homes, elevated walkways, concrete 

platforms,  historic fort, tennis court,  and a permanent firepit.  

The type of building materials most utilized to construct the structures on the shoreline were unknown 

material ( 45.5%), concrete  (23.6), and rock (22%) (Table 2).  The unknown/undefined category  

indicates that the recorder could not determine the materia l that was used, due to issues with image 

clarity or obstruction, or in cases when a mix of materials were used.  
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Table 2 -  The percentage of modifications, based on the type  of material used in the modifications.  

Material  of Modif ication  

(Form_1) 

Percentage of Modifications  

Unknown/Undefined  45.5 

Concrete 23.6 

Rock 22 

Wood 6.4 

Masonry  1.8 

Creosote Wood 0.4 

Metal  0.3 

 

Sensitivity to Sea Level Rise 

The BC Parks Shoreline Sensitivity Model, although coarse and high level, help s raise awareness on 

sea level rise but in- depth modelling should be conducted at site specific scales. Bearing these 

limitations in mind , most of the shoreline  in the report area of the Cowichan Valley Regional District  

can be classified as highly sensitive (41.3%) and very highly sensitive (21%) to sea level rise, with another 

significant proportion (22%) of shoreline being moderately sensitive to sea level rise (Figure 13 and 14). 

The Cowichan Estuary is an area where there is a high proportion of high a nd very high sensitivity to 

sea level rise (Figure 15). See Figure B5 in Appendix B for a closer look at Croton and part of the 

Chemainus River Estuary. Only 13.5% of the shoreline was classified as low or very low sensitivity to sea 

level rise. This means that most (74.6% or 17.8km) of the modified areas were built along areas of high 

and very high sensitivity to sea level rise (Figures 16 and 17).  
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Figure 13 -  The northern half of the CVRD's shoreline, colour- coded into varying degrees of shoreline sensitivity to sea level 

rise (MOE BC, 2014) overlaid with the Resilient Coasts coastal modification features (shown in pink).  
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Figure 14 -  The southern half of the CVRD's shoreline, colour- coded into varying  degrees of shoreline sensitivity to sea level 

rise (MOE BC, 2014) overlaid with the Resilient Coasts coastal modification features (shown in pink).  
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Figure 15 -  The Cowichan River Estuary shoreline colour- coded into varying degr ees of sensitivity to sea level rise (MOE BC, 

2014), overlaid with the Resilient Coasts digitized extent of coastal modification features (shown in pink).  
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Figure 16 -  The northern extent of shorelines covered in this report, sh owing where the shoreline is modified and classified 

as high or very high sensitivity to sea level rise (MOE BC, 2014). 
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Figure 17 -  The southern extent of the shorelines covered in this report, showing where the shoreline is modi fied and 

classified as high or highly sensitive to sea level rise (MOE BC, 2014). 

 

Wave Exposure 

The Wave Exposure attribute (Cook et al. , 2017) provides an estimate of the amount of wave energy 

that could impact intertidal zones of specific shore units (d esignated stretch of shoreline). The eastern 

shoreline of the CVRD consists mostly of protected, semi - protected, and semi - exposed stretches, with 

a few small segments of exposed shoreline. Based on the definitions from Cook et al. (2017)ƙr values 
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for wave exposure, the semi- protected regions in  the Cowichan Valley have maximum wave fetch 

distances in the range of 10 to 50 km and waves are low most of the time except during high winds. In 

semi- exposed regions, the maximum wave fetch distances  are between 50 and 500 km with swell, 

creat ing relatively high wave conditions. These semi- exposed shorelines, including around Yellow 

Point, will receive the largest relative waves within the CVRD. Extremely large waves may occur during 

storms. In protected regions, lik e Ladysmith and Chemainus , the maximum wave fetch is less than 10 

km; usually areas of provisional anchorages and low wave exposure except in extreme winds  (Figure 

18 and 19). 

All the modified areas of shoreline within the study area were either very prote cted (1.6%), protected  

(24%), or semi- protected  (72.4%) from wave exposure. For the least protected category of modified 

shoreline (semi- protected from wave exposure), 51.8% of that area is in an area of high or very high 

sensitivity to sea level rise (Figure 18 and 19).  
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Figure 18 -  The shorelines of the northern half of the CVRD, showing their relative wave exposure category (Cook et al. , 

2017), overlaid with the extent of coastal modification.  
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Figure 19 -  The shorelines of the southern half of the CVRD, showing their relative wave exposure category (Cook et al., 

2017), overlaid with the extent of coastal modification.  
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Coastal Sediment Stability  

These categories described by ShoreZone, indicate whe ther shoreline segments are eroding 

and providing (transporting) material to other areas of shoreline, and where areas are 

accreting sediment (receiving that sediment) (Coastal and Oceans Resources 2017). The vast 

l`inqhsx ne sgd CVRDƙr rgnqdkhmd hr bnmrhcered stable, in terms of sediment stability , with some 

areas throughout the southern portion of the CVRD being considered accretional  (Figure 20).  

There is one small area south of Cowichan Bay and another in Crofton which  are considered 

erosional (Figure 20 and B6 in Appendix B). Data is missing for the shorelines north of Crofton 

(Figure B6 in Appendix B) , which is why only the map of the southern portion of the CVRD is 

featured in this section of the report . Additionally, since the sediment stability cla ss description 

delineates the flow of sediment, a natural coastal process, it does not identify locations of 

localized erosion due to sea level rise.  
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Figure 20 -  ShoreZone sediment stability class descriptions for the southern h alf of the CVRD, showing that most of the 

shoreline is considered stable (Coastal and Ocean Resources, 2017). 

 

Forage Fish Habitat  

The model (Huard et al. , 2022) does not cover the entire CVRDƙr eastern shoreline (47.3% of the 

shoreline was outside of the lncdkƙr rbnod). Approximately 38.3% (54.4 km) of the shoreline has 

modelled results for PSL habitat suitability with higher certainty values, whereas the remaining 14.4% 

(20.4km) of shoreline has modeled results, but with less certainty (i.e., within model  uncertainty).  The 

results presented below include values that are  all modeled results (i.e., both outside and within model 

uncertainty .  

The Cowichan Valley has a significant amount of predicted suitable spawning habitat for Pacific sand 

lance, with 15.7% (22.8km) of the shoreline estimated to be  likely and 30% (44.7km) highly likely to 
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support the species. Unfortunately, about  24% (16.4 km) of that likely or highly likely habitat also 

contained  shoreline modifications  (e.g., seawalls, rip rap and logging infrastructure ), with the majority 

of those beaches having a high likelihood of being suitable (17% or 11.4 km). That is over 16.4 km of 

potential forage fish habitat that could be lost if those sediments are eroded or will erode  (Figure 21 

and 22, Table 3).  

 

Figure 21 -  The results of a predictive model ( Huard et al., 2022) showing likelihood of Pacific sand lance habitat, overlaid 

with the extent of coastal modification within the northern half of the CVRD.  
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Figure 22 -  The results of a predictive model ( Huard et al,. 2022) showing likelihood of Pacific sand lance habitat, overlaid 

with the extent of coastal modification within the southern half of the CVRD.  
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Table 3 -  Values of shoreline proportion and length  by likelihood of Pacific sand lanc e habitat (Huard et al. , 2022). 

Likelihood of PSL habitat Proportion of  

total  shore-

line (%) 

Length of 

shoreline (m)  

Length of 

modified 

shoreline (m) 

Very highly likely modelled PSL habi tat (>93%) 0 0 0 

Highly likely = high likelihood modelled PSL hab-

itat (89 Ɩ 93%) 

30.7 44,669 

 

11,433 

Likely = moderate likelihood modelled PSL habi-

tat (71 Ɩ 89%) 

15.7 22,852 

 

4,951 

Unlikely = low likelihood modelled PSL habitat 

(42.1 Ɩ 70%) 

8.9 12,878 

 

2,485 

 

Highly unlikely = very low likelihood modelled 

PSL habitat (0 Ɩ 42%) 

6.2 9,063 

 

2,155 

 

 

Groups like the Mount Arrowsmith Biosphere Region Research Institute  and their dedicated volunteers 

have been monitor ing CVRD beaches for forage fish eggs through the Coastal Forage Fish Network. 

There were many detections of PSL eggs found in Maple bay and the areas around Cherry Poin t in 

recent years (2021- 2023), as well as eggs from an unconfirmed species of forage fish in Cowichan Bay, 

the Cowichan River Estuary and Genoa Bay. Most of these detections were found within modified 

areas. In fact, 4.2% of the modified shoreline had a re corded forage fish embryo detection within 50 

m of it.  

 

Overwater Structures  

Overall, the amount  of overwater structures in  the Cowichan Valley is extensive, with 307 total 

overwater structures. These 307 features include 190 residential docks , 33 industrial overwater 

structures, 40 individual or groupings of creosote pilings, and 2 ferry terminals. There were also 20 

marinas , 8 of which are large marinas capable of accommodating over 50  boats at any given time. A 

variety of modification forms serve the ma rinas, including boat ramp/launch, parking lots/fill, creosote 

pilings, rip rap, groynes, and nearshore breakwaters . Seven of the mar inas are located within 100  m 

of predicted PSL habitat, and therefore could impact  the quality of those habitats ( Figure 23 and 24). 

A stretch of shoreline along Mill Bay Rd in Mill Bay is particularly suitable (likely or highly likely to be 

PSL spawning habitat), where there also exists a marina, creosote pilings and an overwater 

walkway/pier, all of which have some creosote - treated wood elements which could have negative 

impacts to fish health or the success of a spawning event (visit the interactive map to see this area in 

closer detail; Figure 24).   

 

https://mabrri.viu.ca/
https://projectwatershed.ca/2024/02/12/coastal-forage-fish-network/
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Figure 23 -  The extent of overwater structures  within the northern half of the CVRD, overlaid with the predicated habitat for 

Pacific sand lance ( Huard et al., 2022). 
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Figure 24 -  The extent of overwater structures within the southern half of the CVRD, overlaid with the predi cated habitat for 

Pacific sand lance ( Huard et al., 2022). 

 

Materials  

The dominant materials noted for overwater structures in the CVRD were wood (57%), mixed (16%), 

and concrete (2.3%). For 22% of the structures, the material was unknown, which often indi cated that it 

was not possible to determine the material from the imagery.  It should be noted that overwater 
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structures often are made of multiple materials including synthetic materials used as pilings, railings, 

or to help the structures float, although the recorders noted the dominant material.  

The dominant kind of pilings were also noted, although often there are multiple types (materials) of 

pilings used in one structure. For most of the structures (60%), they either did not have pilings associated 

with them, or the material of their pilings was unknown.  The most common type of piling used was 

creosote/treated wood (22%) which was used in 69 overwater structures, followed by metal or metal -

wrapped pilings (10%), then concrete pilings (6. 5%), and vinyl- wrapped pilings ( 0.6%).  

Abandoned Docks and other Marine Debris  

There were 9 abandoned docks found in  the Cowichan Valley Regional Distri ct. Often these docks sit 

on the shoreline as debris.   

Creosote- treated Pilings  

There were 40 individual or groupings o f creosote pilings standing independent of other structures. A 

total of 20 overwater structures were supported by creosote pilings, the number of which could be 

between 2 and 60+ for each structure.   Of the total 40 individual or groupings of creosote pili ngs, 19 

were  detected within 25 m of modelled PSL habitat.  

Cumulative Impacts: Coastal Modifications & Overwater Structures  

Maple Bay is one area of concern whose shoreline is extensively modified with features such as 

concrete  seawalls and piers and whar fs with creosote wood.  Much of this shoreline is also predicted 

to be likely or highly likely suitable spawning habitat for PSL. In fact, the Coastal Forage Fish Network 

have detected PSL eggs in the beaches of Maple Bay in recent years (2019, 2021- 2023) (Figure 25). 
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Figure 25 -  The extent of coastal modifications and overwater structures within Maple Bay , overlaid with the predicated 

habitat for Pacific sand lance ( Huard et al. 2022) and positive detections of forage fish (CFFN, 2019). 

 

 

 



 

49 

 

Log Accumulation  

Of the total shoreline, the largest portion 44.6% (63 km) was found to have a  low (<20%) accumulation 

of logs. A 6.8 km portion (4.8%) of the shoreline had a  high accumulation (50 to 89% coverage), and 

12.2% (17.4 km) having mode rate levels (20% to 49%) of the beach covered by logs. It should be noted 

that the moderate log accumulation category  also represents a significant coverage of logs Ɩ whereby 

20- 49% log coverage on a given beach could negatively impact shoreline habitat.  It should be noted 

that a large portion  (37.4% or 53 km) of the Cowichan Valley shoreline was not digitiz ed for log 

accumulation  due to two factors: 1) the shoreline was wit hin a First Nation reserve land and was not 

digitized out of respect for privacy, or  2) shoreline imagery was not availa ble for these stretches due 

to them being estuaries or bays  (Table 4) . 

Table 4 -  The length of shoreline (in percentage and metres)  by category of log accumulation.  

Log Accumulation  Percentage 

of Shoreline 

Metres 

Extreme (>89%) 1 1,434 

High (50 to 89%) 4.8 6,788 

Moderate (20 to 49%)  12.2 17,362 

Low/None (<20%) 44.6 63,260 

Unknown 37.4 53,093 

 

Log Mobility  

The logs accumulated on beaches were often mobile, defined as being susceptible to shift ing on top 

of the sand with the tide and waves. In fact, of the areas where log accumulation is known, 

approximately 49.8% of the shoreline segments contained only mobile logs, and 49.9% had both mobile 

and anchored wood.  

Creosote- treated Logs  

Creosote logs were observed within 139 shoreline segments which means there were at least 139 

individual creosote logs noted on the beaches within the study region. It is possible that multiple 

creosote logs were noted in the same shore segment.  

Log Accumulation and W ave Exposure 

Areas with high wave exposure and an accumulation of logs could be at risk of further erosion Ɩ 

particularly on sediment shorelines; however, due to the nature of the eastern shoreline of the CVRD, 

wave exposure is minimal. There is also a lar ge gap in the wave exposure dataset, which limits the 

results in this section. For the areas of high and extreme log accumulation, about 1,459 m (1%) of 
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shoreline was semi- protected from wave action, while another small portion (733 m or 0.5%) of the 

shoreline had both an extreme or high accumulation of logs and was protected from wave action.  

 

Log Accumulation and Forage Fish Habitat  

Of particular concern is the overlap of significant  log accumulations with forage fish spawning habitat 

(Figure 26 and 27). On about 3.7% (5.3 km) of shoreline, there was a high accumulation of logs in areas 

that were likely or highly likely to be PSL spawning  habitat. An even larger chunk (9% or 13.1 km) of 

shoreline has both a moderate accumulation of logs and were likely or highly likely to be PSL spawning 

habitat  (Figure 26 and 27, Table 5) . There are some of these areas of moderate log accumulation 

along the Mill Bay Road stretch, which has been noted in earlier sections as a considerable area for 

PSL spawning habitat ( Figure 27). Although they are not lengthy sections, there are areas  near 

Bamberton Park , Yellow Point, and north of Mill Bay  which include moderate, high and extreme log 

accumulation s where nearby or overlapping are areas of  likely and highly  likely PSL spawning habitat 

(Figure 26 and 27).  In addition, there were three occurrences where extreme log accumulation was 

within 25 m of surveyed areas where forage fish embryos had been detected by the Coastal Forage 

Fish Network.  
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Figure 26 -  The extent of log accumulation on the beaches of the northern half of the CVRD, overlaid with modeled 

likelihood of Pacific sand lance spawning habitat ( Huard et al., 2022). 
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Figure 27 -  The extent of log accumulation on the be aches of the southern half of the CVRD, overlaid with modeled 

likelihood of Pacific sand lance spawning habitat ( Huard et al., 2022). 
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Table 5 -  Length and percent of shoreline by wave exposure rating where there was also a high  or extreme amount of 

accumulated logs.  

Log 

Accumulation 

Rating 

Length of shoreline with 

very high  modelled  

likelihood (>93%) of PSL 

spawning habitat (m)  

Length of shoreline with 

high modelled likelihood  

(89 Ɩ 93%) of PSL habitat 

(m) 

Length of shoreline 

which is  modelled to be 

likely (71 Ɩ 89%) PSL 

habitat ( m) 

 

Extreme Log 

Accumulatio n 

(>89%) 

0 842 191 

High Log 

Accumulation  

(50 to 89%) 

0 4,594 729 

Moderate Log 

Accumulation  

(20 to 49%) 

0 10,453 2,663 

 

Cumulative Impacts: Log Accumulation, Coastal Modif ication and Overwater Structures  

Of the areas of shoreline with moderate log accumulation, about 20% (2.6 km) was also modified with 

structures including sea walls and riprap. This can pose a risk to forage fish habitat where logs being 

pushed into seawall s or similar structures can erode fine sediments that are critical for spawning.  A 

small portion of the likely or highly likely areas of PSL spawning habitat were also modified with 

seawalls (Figure 21 and 22, Table 3). There was minimal overlap of modific ation structures where there 

was also high or extreme log accumulation and likely or high likelihood of PSL habitat (<1km each).   

Other factors such as Crownland Tenures for aquaculture and logging  are extensive in estuaries, bays 

and inlets throughout the  CVRD and could have impacts to nearshore and shoreline habitats. For the 

CVRD, these activities take place in Ladysmith Harbour,  the Chemainus River Estuary and Chemainus 

Bay, and the Cowichan River Estuary. In the Ladysmith Inlet ,  there is a high number  of overwater 

structures including industrial structures, residential docks (on the north side of the inlet), creosote 

pilings  and marinas (Figure  28). This area is also heavily used by the logging industry for log storage 

and aquaculture.  The Cowichan river estuary is another area where there are large areas of log 

storage , as well as associated creosote pilings and overwater features  (Figure 29). Logs were noticed 

as accumulating on marsh platforms in this area, which could have negative impacts to the m arsh 

vegetation (Figure 30). See Figure B7 and B8 in Appendix  B for a broad look at the extent of Crownland 

Tenures for activities in the nearshore throughout the Cowichan Valley overlaid with log accumulation 
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data.  See Figure B9 and B10 in Appendix B for  a look at the Crownland tenures overlaid with coastal 

modifications throughout the Cowichan Valley nearshore environment.  

 

Figure 28 -  The Ladysmith Harbour and Inlet showing the extent of overwater structures and shoreline log a ccumulation, 

overlaid  with industrial use tenures including log handling and storage, and aquaculture ( MFLNRORD, 2020). 
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Figure 29 -  The Cowichan River estuary showing the extent of overwater structures and shoreline log accum ulation, 

overlaid with industrial use tenures of log handling and storage (MFLNRORD , 2020). 
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Figure 30 -  Imagery from the Cowichan River Estuary, showing log accumulation of mostly processed logs on a marsh 

platform. Photo by Mich ael Miller Media (Resilient Coasts for Salmon imagery).  

 

The Chemainus shoreline is largely modelled to 

be likely or highly likely to support PSL 

spawning habitat.  While much of this shoreline 

is characterized as having low accumulations 

of logs, there a re stretches of moderate and 

even high amounts of log accumulation. With 

the log storage area in C hemainus bay, there is 

a risk that logs could escap e and end up on 

these beaches where there would likely be 

impacts to PSL. This area also includes multiple 

creosote pilings and industrial overwater 

structures which include creosote - treated 

wood, both of which could have negative 

consequences for a spawning event  (Figure 31 

and 32). Much of this area is also modified with 

features such as seawalls, and is larg ely rated 

as low sensitivity to sea level rise (Figure B11 in 

appendix B ).  

Figure 31 -  Creosote pilings were often fou nd as part of 

industrial overwater structures present in estuaries and the 

nearshore marine environment in the Cowichan Valley. Photo 

by Michael Miller Media (Resilient Coasts for Salmon imagery).  
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Figure 32 -  Most of the Chemainus shoreline, showing log accumulation ratings and overwater structures, overlaid with log 

storage tenures (MFLNRORD, 2014) and modeled likelihood of Pacific sand lance spawning habitat (Huard et al. , 2022). 

 

Another area of potential concern is Crofton where three are areas of modeled likely and highly likely 

PSL habitat nearby many overwater structures and creosote pilings and coastal modifications. Just 

north of the areas with modeled PSL habitat  are log storage tenures. Although the log accumulation 

in this area is currently rated mostly as low, there is a risk that logs could escape from these storage 

areas and smother th e spawning habitat (Figure 3 3 and 34). 


















































