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ABSTRACT. After an oil spill, oil may wash ashore and there is only a short window of opportunity to respond. Analysis of historical 

incident data is valuable to guide future responses and cleanup practices. This study summarized the oil spill accidents that impacted the 

Canadian shoreline and analyzed the related information including location, incident characteristics, and shoreline treatment. Major spills 

due to tanker accidents in Canadian marine waters fortunately have been infrequent. Most of the accidents have happened on Canada’s 

Pacific coast, accounting for 52% of the total accidents recorded. The Atlantic coast accounted for 39% and the remaining accidents 

happened in the Arctic region. Regarding spilled volume, 55% of the accidents spilled oil volumes smaller than 100 m3. Spilled volumes 

between 100 ~ 1000 m3 represent 30% of the incidents and 15% had spilled volume greater than 1000 m3. Bunker C fuel and diesel were 

the main types of the spilled oil, accounting for 33% of the spills, respectively. Within the oil spill accidents impacting Canadian shore- 

lines, marine vessel accidents were the major sources accounting for 70% of the spill accidents. In terms of the shoreline treatment, the 

commonly employed treatments were manual, vacuum, mechanical, and sorbent removal. The dataset highlighted the significance of a 

more comprehensive record for response phase details and environmental effects monitoring. 
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1. Introduction 

Oil spills result from natural seeps and anthropogenic ac- 

tivities, including terrestrial run-off, drilling platforms, routine 

operations, transportation, and pipeline spills (National Re- 

search Council, 2003). Increasing energy demand and econom- 

ic development lead to continuous gas and oil exploration, re- 

fined oil production, and traffic in zones with potential oil 

sources, which notably raise the risk of oil spill accidents in 

specific areas (Lee and Jung, 2013). Oil spilled onto marine 

waters may be driven shoreward and reach shorelines within 

hours or days depending on the spill location along with weath- 

er and current conditions. Therefore, the time available for im- 

plementing shoreline protection strategies following an oil spill 

may be short (Environment and Climate Change Canada, 2016). 

The coastal area is unique with regard to oil fate and be- 

havior and cleanup practices. The population density in coastal 

areas is double that of inland areas, and one-third of the global 

population reside in coastal communities (Barbier et al., 2008). 

The coastal areas feature a wide variety of ecosystems and hab- 

itats. It is well recognized that coastal ecosystems serve an es- 

sential role in enhancing the well-being of humans (Liquete et 

al., 2013). Thus, sustaining the continuous fluxes of benefits is 
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deemed as one of the most important factors for the sustainable 

management of coastal areas. 

The treatment of oiled shoreline depends on the shore-

zone character and the properties of the spilled oil (IPIECA, 

2016). Persistent oil may attenuate slowly so that environmen- 

tal recovery may be a slow process. Experience has shown that 

inappropriate cleanup tactics may delay recovery. The conse- 

quences and effectiveness of shoreline treatment are primarily 

decided by the method employed and the operation scale. For 

instance, trampling and utilization of heavy machines and vehi- 

cles in marshes, mangroves, and soft sediments can lead to 

physical damage, such as sediment compaction and root destruc- 

tion (NOAA, 2013). Trampling can cause oil to penetrate sub- 

surface sediments and thus prolong oil persistence. The aggres- 

sive cleanup of the Ile Grande marshes following the 1978 

Amoco Cadiz spill gave rise to long-term physical disturbances 

and erosion, whereas oiled but uncleaned marshes recovered 

more rapidly (Gilfillan, 1995). Delayed recovery of estuarine 

marshes due to excessive trampling was also recorded fol- 

lowing the cleanup activities after the 2006 Westwood Anette 

spill in British Columbia (Challenger et al., 2008). Therefore, 

it is important to learn from these previous experiences includ- 

ing the planning, techniques, and potential consequences of oil 

spill cleanup activities. 

In the past years, there has been an increasing need for bet- 

ter conservation and monitoring of coastal areas. In Canada, 

Environment and Climate Change Canada’s (ECCC) Environ- 
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mental Emergencies Branch is responsible for tracking clean- 

ups and providing advice to responsible parties. ECCC relies 

on experience from prior spills and shoreline sensitivity maps. 

The analysis of pre-spill data is important for determining the 

causes, failure characteristics, related impacts, and statistical 

trends (Cunha et al., 2015). This facilitates a better awareness 

of accident mechanisms and assists in the preparation of pro- 

tection and treatment measures. Thus, the objective of the pre- 

sent study was to compile and analyze existing information on 

oil spill accidents that reached the Canadian shorelines. This 

data is used in the Shoreline Response Program (SRP) Decision 

Support Tool (DST) as a similarity component for the Multi-

Partner Research Initiative (MPRI) (Owens et al., 2021). 

2. Methods 

Oil spill accidents and related information were searched 

and screened from websites of public and private organizations, 

official organization reports, project reports, peer-reviewed ar- 

ticles, and other databases (Table 1). Spills included in the pre- 

sent dataset were those that reached the Canadian shorelines. 

Relevant information for each case was also collected. The data- 

set was examined to exclude cases not fitting the requirements. 

Location information (longitude, latitude, province, site, and 

time), accident characteristics (accident type, accident descrip- 

tion, spilled oil type, volume spilled, volume on shoreline, and 

oiled shoreline length), facility owner, country of the owner, 

shoreline information (shoreline substrate type and shoreline 

treatment method), and waste data were gathered, if available, 

for further analysis. Missing data of each spill accident were 

completed by reviewing the available information in the acci- 

dent description or by referring to the available spill location 

map. Missing geographic coordinates were obtained approxi- 

mately by referring to site descriptions when available. 

3. Results and Discussion 

3.1. Spill Case Studies 

The number of case studies that were used in this study is 

graphed by decade in Figure 1 (excluding experimental oil spills). 

Major spills due to tanker accidents in Canadian marine waters 

fortunately have been infrequent. The largest marine oil spill in 

Canadian history, and the sixth largest worldwide, was the 

132,000 tonnes released in October 1988 from the T/V Odys- 

sey 1,300 km off the coast of Nova Scotia, a spill more than 

four time larger than the T/V Exxon Valdez but with no shore- 

line impacts (ITOPF, 2018). The three largest marine spills in 

Canadian waters that affected the shoreline were all on the At- 

lantic Coast in the 1970s; Arrow (approximately 11,000 m3); 

Kurdistan (approximately 7,700 m3), and the barge Irving Whale 

(approximately 1,210 m3). A land spill from a tank farm at De- 

ception Bay, on Hudson Strait, released approximately 1,612 

m3 of light fuel products that oiled the adjacent shoreline in 

1970. The largest on the Pacific Coast was from the barge 

Nestucca (874 m3) which grounded in Washington State in late 

1988 but oiled some of the southwestern and western shores of 

Vancouver Island in early 1989. 

 
 

Figure 1. Numbers of oil spill accidents reviewed from 1970 

to the present. 

 

The T/V Arrow had a cargo of 11,000 m3 of Bunker C fuel 

and ran aground on Cerberus Rock at the entrance to the Strait 

of Canso during a storm in February 1970, spilling almost the 

entire cargo into Chedabucto Bay and resulting in an estimated 

305 km of oiled shorelines (Owens, 2010a). The “Arrow” spill 

was unusual in one respect as part of the oiled shoreline at 

Black Duck Cove deliberately remained uncleaned to allow for 

the long-term scientific assessment of natural attenuation pro- 

cesses (Owens, 1971; Owens et al., 1993, 2008; Owens, 2010a; 

Lee et al., 2020). Another major spill occurred when the T/V 

Kurdistan broke into two sections in 1979 and spilled 7,700 m3 

of Bunker C fuel into Cabot Strait. Overall, more than 880 km 

of shoreline were in the affected area after this spill although 

only small fraction required cleanup, in part because of the pre- 

sence of shore-zone ice that protected many sections of coast 

in the period following the release (Duerden and Swiss, 1981; 

Kienholz et al., 1982; Taylor and Frobel, 1985). The tank barge 

“Irving Whale” sank off the north coast of Prince Edward Island 

in 1970 and approximately 1,210 m3 of bunker C fuel reached 

the Magdalen Islands and oiled 80 km of shoreline (Ages, 1971). 

Oil from the sunken barge was associated with tarballs that 

were found on shorelines of the Magdalen Islands in subsequent 

years until the barge was refloated in 1996 (Brown et al., 1996). 

A release from the sunken “Arrow”, in 2015, resulted in a lim- 

ited second shoreline oiling event (Owens et al., 2017). 

 

3.2. Spill Location 

The majority of the case studies of spills that affected ma- 

rine shorelines occurred on Canada’s Pacific coast, accounting 

for 52% of the total accidents that we reviewed. The Atlantic 

coast accounted for 39% of the accidents, and the remainder 

were in the Arctic region (Figure 3). By volume, the top three 

exports and imports of Canada are crude oil, coal, and iron ore 

(Council of Canadian Academies, 2017). The vast proportion 

of marine commerce in crude oil occurs in Atlantic Canada, 

although Alberta leads crude oil production, accounting for 
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Table 1. Data Sources 

Institutions Geographical range Spill types included Starting date 

International Tanker Owners Pollution Federation 

(ITOPF) 

Global Oil, Hazardous, noxious 

substances 

1979 

France’s Centre for Documentation, Research and 

Experimentation on Accidental Water Pollution 

(Cedre) 

Global Oil, Hazardous, noxious 

substances 

1917 

National Oceanic and Atmospheric Administration 

(NOAA), Incident News 

Global Oil 1957 

Arctic and Marine Oil Spill Program Technical 

Seminar (AMOP) 

Arctic Oil 1978 

Government of Northwest Territories, 

Environment and natural resources 

Canada Oil, Hazardous and noxious 

substances, Waste 

1940 

Fisheries and Oceans Canada Library Canada NA NA 

Government of British Columbia, Past spill 

incidents 

British Columbia, Canada Oil, Hazardous and noxious 

substances 

1988 

 

80.5% of Canada’s total production. The reason for this is that 

most crude oil exports are transferred by pipeline from Alberta 

to the United States, whereas the vast majority of marine com- 

merce in crude oil occurs in Atlantic Canada (Council of Cana- 

dian Academies, 2017). Because of a lack of road or rail access, 

marine shipping is a crucial means for communities in the Can- 

adian Arctic to obtain essential goods, such as food, fuel, and 

construction materials, and to connect the community to North 

American commerce (Council of Canadian Academies, 2017). 

In British Columbia, Vancouver is the biggest port for domestic 

ocean trade, primarily associated with forest products and min- 

erals. 

 

 
 

Figure 2. Regions of oil spill accidents. 

 

3.3. Spilled Oil Type and Volume 

Bunker C fuel and diesel were the main types of the spilled 

oil in the case studies, both accounting for 33% of the spills. 

Crude oil accounted for 18%. Other oil types, and unidentified 

types, accounted for a small proportion (Figure 3). Except for 

cases with unidentified spilled volumes, 30% of the accidental 

spill oil volumes were smaller than 10 m3. Spilled volumes be- 

tween 10 ~ 100 m3 accounted for 25%, and volumes between 

100 ~ 1000 m3 accounted for 30%. The remaining 15% of the 

accidents had spilled volumes greater than 1,000 m3. As noted 

above the Arrow incident followed by the Kurdistan, Deception 

Bay, and Irving Whale oil spills, are the top four oil spill acci- 

dents, by volume, that affected shorelines in our dataset and all 

occurred in the 1970s. As can be seen in Figure 4, all four of 

these spills larger than 1,000 m3 occurred in the Atlantic region. 

 

 
 

Figure 3. Spilled oil types. 

 

3.4. Accident Type 

Within the dataset of oil spill accidents impacting Cana- 

dian shorelines, marine vessel accidents were the major sources 

accounting for 70%, followed by land spills to the marine en- 

vironment and experimental spills (Figure 5). Spill on land can 

impact shorelines. Canada has more than 840,000 km of pipe- 

lines, most of which are concentrated in the western part of 

Canada (Government of Canada, 2020). The 2007 Westridge 

spill, caused by a pipeline rupture in Burnaby, British Colum- 

bia, spilled 224 m3 of heavy synthetic crude oil blend of which 

a portion reach Burrard Inlet (Trans Mountain, 2007). In 2014, 

a pipeline spilled 100 m3 of diesel to the water at the port of 

Cap-aux-Meules, Quebec (La Presse, 2014). In 2018, a broken 

pipe of Tufts Cove generating plant spilled 24 m3 of bunker C 

fuel on shore and into the Halifax harbor (Bradley, 2018).  
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Figure 4. Spilled volume of each oil spill accident. 

 

Leaking tanks close to shore may also cause damage to shore- 

line. In Kelsey Bay, British Columbia, a diesel tank nearshore 

spilled diesel due to a small pinhole on the bottom of the tank 

(BC government, 2017). In 1970, a tank farm in the Deception 

Bay, Quebec spilled about 1,389 m3 of diesel and 223 m3 of 

gasoline on shore (Ramseier, 1973). 

 

 
 

Figure 5. Accident types of oil spill accidents. 

3.5. Shoreline Oiling and Treatment 

If natural attenuation of stranded oil is not an acceptable 

option there are three types of strategies for oil spill treatment, 

or cleanup: physical removal, in situ treatment, and chemical 

or biological treatment (Environment and Climate Change 

Canada, 2016). Although there are a range of cleanup tech- 

niques, the most commonly employed options in past oil spills 

have been manual removal, vacuums, mechanical removal, and 

sorbents. Few of the case studies on oiled shoreline treatment 

in Canada describe the actual strategies or tactics that were used 

in any detail. Four exceptions are the Arrow, Kurdistan, West- 

wood Annette, and Westridge response operations. After the 

1970 “Arrow” oil spill, beach cleaning methods were primarily 

mechanical removal using front-end loaders (Owens, 1971) 

The basic tactic was to clean selected beaches between the low 

and high water levels to prevent tides from lifting oil from one 

beach and carrying it to another. Importantly, the detailed re- 

cords generated by the Department of Public Works document 

waste removal volumes on a beach-by-beach basis which pro- 

vide valuable data on waste generated by manual and mechani- 

cal removal methods (Owens et al., 2009). Oil on some beaches 

was treated with peat moss, straw, and dry sawdust, and other 

absorbents were also applied to test the potential to improve the 

efficiency of oil removal. Piers were cleaned with high-pressure 

heated water (The Ministry of Transport, 1970). The “oleovator” 

or “slick-licker”, a conveyor belt apparatus that mechanically 

recovered oil in inlets and near the beach, was developed by the 

Canadian Defense Research Establishment (Pacific) and con- 



Q. Feng et al. / Journal of Environmental Informatics Letters 5(1) 39-47 (2021) 

43 

 

ceivably was the first use of a skimmer on an oil spill response 

(The Ministry of Transport, 1970). Much of the oil was acces- 

sible only for manual removal with rakes and shovels, a slow 

and difficult tactic on many of the coarse sediment or bedrock 

shores (Owens et al., 1993; Owens, 2010b; Lee et al., 2020). 

For the “Kurdistan” response, which occurred at a time 

when nearshore and shore-zone ice was present, the Canadian 

Coast Guard mounted backhoe loaders, floating booms, and 

sorbents onto a barge. They tried to remove the oil from the 

water using the loaders. However, the surface area affected by 

the slick was too large for this method to be efficient. Even- 

tually, cleanup teams removed the oil as it reached the shore 

using rakes, shovels, and forks. The viscosity of fuel oil in cold 

water allowed it to be readily removed and collected in plastic 

sacks. Shoreline cleanup was carried out by 500 people (Duer- 

den and Swiss, 1981; Kienholz et al., 1982). 

The 2007 Westridge oil spill leaked 224 m3 of heavy syn- 

thetic crude oil blend, of which approximately 40% of the oil 

entered the storm drain system and reached Burrard Inlet through 

shoreline storm outfalls, a submerged storm outfall, and Kask 

Creek. Booming was deployed to constrain oil around the re- 

lease points. Exclusion booming was deployed to protect sen- 

sitive shorelines. Skimmers and sorbent pads were utilized to 

remove oil. Tar balls and oily debris were manually removed 

(Trans Mountain, 2007). 

Manual removal is suitable for small volumes of viscous 

oil, surface oil, and areas unreachable to machines or where 

machines cannot be operated. When large numbers of workers 

are required to complete the cleanup objectives, excessive foot 

traffic can damage plants or push oil into subsurface layers in 

tidal flats, marshes, backshore dunes, or disturb adjacent re- 

sources. Vacuuming is aimed at removing oil by suction from 

oil pools. It is a labor-intensive technique and is not safe to 

apply to volatile oil. Mechanical removal can be applied on 

many types of shorelines, except for solid manmade and bed- 

rock substrates. The feasibility of different cleanup machines 

depends on the weight-bearing capacity of the substrates and 

the gradient of the shore zone, as well as the performance of 

the individual equipment. Sorbents can be applied to various 

types of substrate and small volumes of spilled oil, but they are 

not effective for the treatment of solid oil, and less efficient for 

heavy viscous oils relative to medium crudes. They must be 

substituted frequently, even when applied for the treatment of 

small amounts of oil. The method is labor-intensive and can 

produce large amounts of oily waste. Sorbents are generally 

used as a follow-up procedure to remove residue oil or in inac- 

cessible areas (Environment and Climate Change Canada, 2016). 

 

3.6. Biological and Social-Economical Implications 

Coastal oil spills pose threats to biological and socio-eco- 

nomical features and reduce ecosystem services delivery, in- 

cluding fisheries and aquaculture industries, tourism, plants, 

sea birds, and marine mammals. After the 1988 Nestucca barge 

oil spill, about 56,000 seabirds died; in addition, many crabs 

and shellfish were oiled. Fisheries were also impacted due to 

shoreline oiling (BC government, 1988). Following the Kur- 

distan spill although the number of oiled birds could not be 

accurately assessed it is estimated that as many as 80% might 

have died at sea without their bodies being found (Duerden and 

Swiss, 1981). Nonetheless, according to the estimation of the 

Canadian Wildlife Service, the number of dead birds was ap- 

proximated as 12,000 ~ 25,000, seal mortality was also re- 

corded (Duerden and Swiss, 1981). The Irving Whale spill re- 

sulted in the deaths of at least 5,500 birds around the southern 

coast of Newfoundland (NOAA, 1970). Birds can become oiled 

when they dive to feed or swim on the water surface if they are 

within an oil slick. Feathers insulate birds and when oiled this 

insulation is lost and the bird is subject to hypothermia. Birds 

can also ingest oil when they preen themselves to clean their 

feathers (Morandin and O’Hara, 2016). 

Fur-bearing marine mammals are highly vulnerable to spill- 

ed oil. Marine mammals, such as seals, sea otters, or sea lions, 

are especially at risk when their haulouts or rookery areas are 

oiled. The animals may inhale toxic oil fumes, and their eyes 

or skins may be irritated by oil (Helm et al., 2015). Shorelines 

are also characterized by distinctive ecosystems. Salt marshes, 

wetlands, and estuaries are recognized as economic and biolo- 

gical resources with some highly beneficial ecosystem services 

and are the most vulnerable habitats when the released oil ar- 

rives at the shoreline (Venosa et al., 2002). 

Oil residue in shoreline sediments is often assessed to re- 

veal the spatial distribution, sources, and occurrence of petrole- 

um-related hydrocarbons (Wang et al., 2020). Changes in che- 

mical components and biodegradation are both crucial factors 

examined in weathering assessments. Partial loss of n-alkanes 

is usually found in lightly degraded oil. Moderately degraded 

oil is generally denoted by heavy depletion of n-alkanes and 

partial depletion of lighter PAH compounds. In terms of highly 

degraded oil, the n-alkanes and branched alkanes could disap- 

pear completely, and PAHs and their alkyl homologues are like- 

ly to be highly degraded (Wang et al., 1994). Table 2 summa- 

rizes the TPH concentration in sediment after several oil acci- 

dents. A study on the Arrow oil spill after 46 years showed that 

surface oil declined at a logarithmic rate from 1970 to 1975. 

The fastest natural attenuation was recorded at low tide on 

shores exposed to high wave energy, and the slowest was re- 

corded at high tide in sheltered section. Nevertheless, the de- 

gradation rate of oil that deeply penetrated the subsurface was 

very slow (Yang et al., 2018). The Baffin Island Oil Spill (BIOS) 

project was carried out in the Arctic at a location where cold 

water and air temperatures prevailed throughout the study pe- 

riod. Residual stranded oil observed over the years following 

the experiment was either a hard pavement or sealed by ice; 

thus, attenuation rates were expected to be slow. Oil-degrading 

bacteria were observed in oiled sediments from the intertidal 

zone during the BIOS project and part of the oil reduction could 

be attributed to biodegradation (Wang et al., 1995; Owens et 

al., 2002). 

When making decisions in response to a spill (prevention 

measures or restoration measures), more attention should be 

given to long-term effects rather than neglecting their impli- 

cations. The total cost of an oil spill is the sum of both short- 

term and long-term damage. Long-term damage to sensitive 
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Table 2. TPH Concentration in Sediments after Oil Spill Accidents 

Spill 

accident 

Years after 

spill 

Spilled oil 

type 

Sampling position TPH concentration 

(ppm) 

References 

BIOS 

project 

12 Crude oil Fine sediments with coarse fraction 1.4 (Wang et al., 

1995) Dry oily pebbles 3,400 

Black, sticky, oily pebbles (2 ~ 5 cm) 7,400 

Interstitial water from pit, some oil on water surface 2,100 

Mixture of oily granule and pebble > 10,000 

Arrow 22 Bunker C 

fuel 

Weathered source oil 450,000 (Wang et al., 

1994) Mid-intertidal zone, fine organic sediments 33,300 

Supratidal zone, sand substrate 51,000 

Upper intertidal zone, dry course sediment substrate 47,500 

Mid-intertidal zone, dry coarse sand 33,100 

Lower intertidal zone, fine silt sediments with eelgrass 2,200 

Supratidal zone, cobbles 229,000 

Upper intertidal zone, fine organic sediments, marsh grasses 31,600 

Mid to upper intertidal zone, sandy-cobble substrate  12,800 

Upper intertidal zone, asphalt pavement, over sandy-cobble 

very weathered in appearance 

9,000 

Supratidal zone, oil cover on pebble-cobble beach 500 

Mid-intertidal zone, sheltered lagoon of fine silts/mud 200 

Arrow 45 years in 

tanker 1 

year after 

post-spill  

Bunker C 

fuel 

Mixed clay, sand, and pebble shoreline < 10 (Yang et al., 

2018) Mixed coarse sediment (pebble/cobble/boulder) 14 ~ 411 

Oil crust on rocks, surface oil 15,000 ~ 530,000 

Oil on rocks, oil under rocks, surface oil 15,000 ~ 380,000 

 

habitats and living creatures require more consideration, even 

if it is difficult to evaluate compared to the relatively evident or 

acute issues. 

 

3.7. Field Oil Spill Experiments 

Shoreline field experiments are an efficient and reliable 

approach for facilitating our understanding of the ecological 

impacts of cleanup of contaminated habitats. Field experiments 

can assist in determining the threshold at which an oiled habitat 

should be left alone, the most effective timing of various treat- 

ments, and the optimal conditions under which a cleanup meth- 

od will be effective without increasing adverse ecological im- 

pacts. It is hard to obtain such information from laboratory 

tests. To further advance our knowledge, field experiments are 

necessary to obtain timely answers to crucial and specific ques- 

tions. The claim is that the impact is outweighed by the side 

effects of such studies (Baker et al., 1993). 

In the fall of 1995, a pilot study was conducted on cobbles 

with attached biota obtained from a donor beach near the Bam- 

field Marine Station on Barkley Sound, British Columbia. The 

study aimed to identify the biological effects associated with 

the hydraulic cleaning variables of water pressure, temperature, 

and duration of application on intertidal biota, and to obtain 

data on the optimal combination of hydraulic cleaning parame- 

ters. The findings revealed that both mortalities and oil removal 

efficiencies increased between 40 and 60 °C and between 18.6 

and 60 kPa and that a 90-degree nozzle may cause more mortal- 

ities than a 45-degree nozzle (Mauseth, 1997). 

Efforts funded by the MPRI program have, in part, been 

directed to provide decision makers with science-based evi- 

dence that in-situ treatment methods by sediment mixing or re- 

location have been proven to be effective and do not require 

large amounts of labor or logistics support and do not generate 

large volumes of waste. Much of this data is derived from the 

internationally-funded ITOSS field experiments led by Envi- 

ronment Canada in Svalbard, Norway (Sergy et al., 2003). Based 

on these and other data, the preferred strategy for oiled sedi- 

ment beaches in remote regions is to consider in situ treatment 

methods. The second alternative is to allow the shoreline to re- 

cover naturally. However, the long-term fate and effects of a 

large oil spill on Arctic shorelines is not fully understood. A 

third option is manual or mechanical cleanup which requires 

substantial logistics support and which respectively are labor 

intensive and generate large volumes of waste. 

Between May 1980 and August 1983 in Canada’s eastern 

Arctic at Cape Hatt, on the northern end of Baffin Island, 45 m3 

of medium gravity crude oil were released in a typical Cana- 

dian arctic shoreline environment. These field experiments 

aimed to test how the application of dispersants in the Arctic 

nearshore would modulate the environmental effects of spilled 

oil and to examine the effectiveness of a range of shoreline 

cleanup techniques. The second objective was to investigate the 

chemical and physical fate of oil in the Arctic nearshore and 

shoreline areas. The BIOS project was structured into two ma- 

jor experiments: a nearshore experiment that compared the 

consequences of dispersing oil and natural self-cleaning, and a 

shoreline experiment that compared the effectiveness of arctic 

shoreline cleanup techniques and natural self-cleaning. First, 

the results suggested no evident ecological reasons to restrict 
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the use of dispersants in such nearshore environments. Second, 

the results did not offer strong ecological reasons for the re- 

moval of stranded oil on such shorelines. An opinion based on 

these results was that dispersants can be an option for nearshore 

intervention where the prevention of shoreline protects wild- 

life, critical habitat, or human use (Owens et al., 1982, 1984; 

Sergy, 1985). 

A controlled oil spill experiment at a wetland at St. Croix, 

QC, investigated the toxicity of crude and refined oils to in- 

vertebrates. This study found that the mystery snail (Viviparus 

georgianus) and the mimic pondsnail (Pseudosuccinea colu- 

mella) had different sensitivities due to their feeding habits. For 

instance, Viviparus georgianus (a detritivore) directly assimi- 

lated contaminants from sediments, whereas Pseudosuccinea 

columella was a herbivore that indirectly assimilated contami- 

nants from oiled vegetation (Lee et al., 2000). 

Salt marshes are productive communities of ecological 

and economic significance. The marsh surface is flooded with 

seawater twice per day and there is insufficient wave action to 

naturally physically remove the stranded oil. One potential ap- 

proach to reduce the oil entering the salt marsh is to apply che- 

mical dispersants. However, dispersant may contaminate and 

harm salt marsh vegetation. In July 1986, the impacts of treat- 

ment of salt marshes with Corexit 9527 were investigated at 

Conrod’s Beach, Nova Scotia. This study suggested that the 

benefits of dispersant for a more rapid vegetation recovery 

were small. Dispersant and oil with dispersant may inhibit veg- 

etation recovery due to acute toxicity. Oil alone lasted longer 

but had a lower acute toxicity, and when combined with me- 

chanical measures, can increase the recovery rate (Lane and 

Funds, 1987; Crowell and Lane, 1988; MacKinnon, 1993). 

4. Conclusions 

A shoreline encompasses a diverse array of habitats and 

resources and is unique in respect of oil behavior and spill treat- 

ment. The analysis of historical case studies is important for fu- 

ture spill responses. This study summarized the oil spill acci- 

dents that impacted shorelines and analyzed the related infor- 

mation. Plans for the “Shoreline DST Historical Database” are 

to incorporate this information and data from experimental spills 

that involved shoreline cleanup and monitoring (BIOS, Sval- 

bard, Conrods) and spills from temperate to arctic marine envi- 

ronments in which shoreline oiling and cleanup are well docu- 

mented (Exxon Valdez, Selandang Ayu, and others). The addi- 

tion of these other cases will broaden the utility of the Shoreline 

DST similarity chooser.  

Our findings indicated that, in the past decades, the num- 

ber of oil spill accidents with shoreline contact was relatively 

constant. However, in the past 10 years, more accidents have 

occurred impacting shorelines. Most of the accidents occurred 

on Canada’s Pacific coast, accounting for 52% of the total ac- 

cidents recorded. Atlantic coast accounted for 39%, and the rest 

accidents occurred in the Arctic region. Up to 30% of the acci- 

dents spilled oil volumes smaller than 10 m3. Spilled volumes 

ranged between 10 ~ 100 m3 accounted for 25%, and volumes 

ranged between 100 ~ 1000 m3 took a proportion of 30%. 15% 

of the accidents had spilled volumes greater than 1000 m3. With- 

in the oil spill accidents impacting shorelines, marine vessel ac- 

cidents were the major sources accounting for 70% of the spills. 

The commonly employed treatments were manual, vacuum, 

mechanical, and sorbent cleanup. 

It should be noted that the present study did not include 

inland freshwater spills. Although freshwater spills are prone 

to be smaller-scale than those in marine habitats, they can pose 

greater threats to the environment owing to the greater possi- 

bility of occurrence in populated regions close to water bodies 

with less dispersion and dilution capacity. Therefore, future 

studies can further take inland spills into consideration.  

The reliability and accuracy of the dataset from oil spills 

and cleanup efforts largely depends on the quantity and quality 

of the reported data. Part of the cases recorded in the dataset 

analyzed in this study provided limited information about clean- 

up techniques, timelines, and results. More comprehensive data 

collection to include larger geographic range is also expected 

in the future study. A centralized database for spills and response 

to include location, timing, accident causes, spill information, 

environmental properties, treatment tactics, and monitoring data 

would be beneficial to contingency planning and future re- 

sponders. 
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