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ABSTRACT 

Abstract Number: 687653 

Current experimental protocols for the toxicity assessment of oil spill treatment 

products in the UK have been established since the 1970s. To address health and safety, cost 

and scientific robustness issues the UK approach for dispersant testing and approval has been 

reviewed and updated for implementation during 2020. To provide more robust scientific 

advice for the risk assessments that enable effective decision making on the use of oil 

remediation products in the event of a spill there has been a focus on methods that already have 

internationally accepted protocols. Standardisation of dispersant testing will promote more 

effective cross-institute comparisons of toxicity data and will enable further harmonisation of 

approaches in the future. 

It is preferable that environmentally relevant test species are used but, as the scientific 

literature provides little conclusive evidence of a taxa-specific trend in sensitivity, species 

selection based on sensitivity alone was not justified. Eight dispersants, commonly stockpiled 

in the UK, were tested independently and in combination with a representative crude oil 

(Kuwait). Testing of dispersants in combination with oil has historically provided more 

variable results so this study has considered the benefits of this versus product only testing. 

D
ow

nloaded from
 http://m

eridian.allenpress.com
/iosc/article-pdf/2021/1/687653/2980216/i2169-3358-2021-1-687653.pdf by guest on 02 D

ecem
ber 2022



687653 2020 INTERNATIONAL OIL SPILL CONFERENCE  

2 
 

Core test species included the harpacticoid copepod, Tisbe battagliai, and the algae, 

Skeletonema sp., as both have cost-effective internationally standardised methods, whilst also 

being environmentally representative and using test species easily cultured under laboratory 

conditions with no seasonality. Other candidate test species, such as oyster embryos, had 

limitations in applicability due to seasonal issues. Fish testing was not considered as there was 

no ethical reasoning for vertebrate testing due to the absence of taxa-specific toxicity.  

Results showed that, if oil is excluded from the assessment, Skeletonema sp. and Tisbe 

battagliai, can produce reliable, reproduceable and interpretable results. When running the T. 

battagliai test, independently on multiple occasions, without oil, dispersant 1, 2 and 3 had EC50 

results that were not statistically different. This suggests that product only testing is suitable 

for ranking products based on toxicological hazard.  

The redevelopment of the UK guideline to use standardised testing and the selection of 

appropriate, environmentally relevant test organisms will increase the quality and reliability of 

data used to underpin the UK oil spill treatment testing and approval scheme. The adoption of 

this approach will enable an approved list of products for use in UK waters to be maintained. 

However, the decision for dispersant use in any given scenario will need to be underpinned 

through expert advice applying a risk assessment approach taking account a range of incident-

specific physical and environmental sensitivity information. 

 

INTRODUCTION 

Although  the number of significant oil spills from tankers is declining on a global basis, 

the seaborne oil trade has grown steadily from 1970 to the present day (ITOPF, 2019) and the 

increase in tanker (and other vessel) movements poses a greater risk that major marine pollution 

incidents occur. The primary purposes of using oil spill treatment products are to prevent an 

oil slick from reaching the coastline, impacting sensitive biota that reside on the surface or 
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shore e.g. seabirds, marine mammals, to promote natural degradation and to reduce risks to 

spill responders by reducing Volatile Organic Compound (VOC) exposures to air. However, 

while the major toxicological issue is the oil, spill treatment products (e.g. dispersants) have 

been shown to have an inherent toxicity of their own and have the potential to affect the toxicity 

of the oil they are applied to. As a result, the use of oil dispersants across the globe has been 

historically controversial, especially in light of large scale, high profile spill events from the 

Torrey Canyon spill in 1967 to the Deepwater Horizon incident in 2010. In the case of the 

Torrey Canyon disaster, this was due to the use of first-generation oil dispersants, primarily 

consisting of industrial detergents. In recent years, developments in the production of 

dispersants has resulted in the far less toxic second and third generation oil dispersants  which 

generally are comprised of a surfactant and a solvent. The solvent facilitates the transport of 

the surfactant through the oil layer to the oil-water interface where it reduces the interfacial 

tension between the oil and water, encouraging the oil to disperse into smaller droplets. Whilst 

these smaller droplets are more bioavailable to marine organisms (Rico-martínez et al., 2013), 

the chemical dispersion results in faster dilution and biodegradation of the oil. 

Despite the evolution of oil dispersants, there is still a need to ensure the most 

environmentally acceptable products (e.g. lowest toxicity) are approved for use. It is also worth 

noting that dispersants are not the only oil spill treatment products on the market; demulsifiers, 

surface cleaners, bioremediation products, sorbents and degreasers are also options and 

appropriate under specific scenarios. The choice of product depends on factors such as oil type, 

sea conditions and the surface that the oil has come into contact with (be it water, rocky shore 

or other) and therefore regimes for assessing the use of oil spill treatment products also need 

to take into account these scenarios. In the UK, in order to have the most efficient products 

with the lowest possible toxicity, products must go through a pre-approval system before they 

can be marketed and, ultimately, stockpiled for mobilisation in the event of an oil spill. Current 
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experimental protocols for the toxicity assessment of oil spill treatment products in the UK 

have been established since the 1970s (Blackman et al., 1978) and have not been updated since 

1996 (Kirby et al., 1996). To address health and safety, cost and scientific robustness issues, 

the UK approach for dispersant testing and approval has been reviewed and updated for 

implementation during 2020.  

To make an informed decision on the most appropriate methods to use for future 

toxicity assessments of oil spill treatment products for use in UK waters, a number of current 

approaches, including those used by regulatory authorities in other jurisdictions, were reviewed 

to determine those most likely to provide reproducible, reliable, interpretable and cost-effective 

results. 

 

METHODS 

Choice of species 

Historically many toxicity assessments of oils and dispersants have been conducted as 

part of research in relation to large, high profile oil spill events and are usually unrelated (i.e. 

different test items and species) and experimentally diverse (i.e. different methods of exposure 

or test item preparation) creating a lot of data that is hard to interpret and therefore of limited 

value for risk assessment process (Lewis and Pryor, 2013; Redman and Parkerton, 2015). 

Studies have shown that closely related species generally share similar toxicity values (Hansen 

et al., 2014; Wilson et al., 1973) and in others there were no apparent taxonomic trends (Barron 

et al., 2013; George and Clark, 2000) depending on whether oil was tested in combination with 

dispersants or oil and oil dispersants were tested independently.  Given this lack of consistently, 

an assessment of 17 studies evaluating the impact of oil and oil dispersants was conducted, in 

an attempt to highlight any taxonomic trends (Figure 1). Here, the concentration of test item to 

cause a response in 50% of the test species population (EC50 value) ranged from 0.03 mg/L to 
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788 mg/L and generally EC50’s were found to be above 10 mg/L for dispersants, below 10 

mg/L of dispersant where oil is assessed in combination with the dispersant or below 10 mg/L 

of oil where oil is assessed without a dispersant (it should be noted that in some papers oil 

concentration is as mg total oil/ L and in others it is Total Petroleum Hydrocarbons/ L) (Adams 

et al., 2014; Almeda et al., 2014; Aurand and Coelho, 2005; Clark et al., 2001; Coelho and 

Aurand, 1996; Cotou et al., 2001; Edwards et al., 2003; Fuller et al., 2004; Hemmer et al., 

2011; Mitchell and Holdway, 2000; Rhoton, 1999; Scarlett et al., 2005; Singer et al., 1996, 

1993, 1991, 1990; U.S. Environmental Protection Agency, 2010).  

The greatest amount of data exists for fish and crustaceans, which is likely as a result 

of Mysids and Menidia having been used as standard test species in oil toxicology for decades 

as the recommended species for dispersant tests in the US National Contingency Plan (NCP) 

(Hemmer et al., 2011). However, the wide range of EC50’s shown in Figure 1, even when 

comparing results for the same product, is probably due to a lack of standardisation in the 

methods used i.e. different chemical preparation methods, tests not run to standard guidelines, 

standard guidelines adapted in different ways, different life stages from embryo to adult, 

organisms from different classes within taxonomic groups, various end points e.g. mortality, 

growth, development, oxygen consumption, response to stimulus, different types of oil, 

different dispersants and differing durations, so comparisons are difficult to make. This means 

that the most reliable methods and species to use in oil dispersant risk assessment was not clear. 

Despite the conflicting data on the scale of sensitivity difference across taxa, it is only 

logical that test organism selection should represent those most likely to be indigenous to the 

environments in which oil spills and the use of oil dispersants are most likely (Posthuma and 

de Zwart, 2012; Suter et al., 2002; Wu, 1981). Generally dispersants are only found in the top 

5-10 m of water (Singer et al., 1991) meaning that among the biological components of marine 

ecosystems, planktonic organisms are those that are particularly vulnerable to crude oil 
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pollution (Almeda et al., 2014; Graham et al., 2010; Walsh, 1978). Perhaps even more pertinent 

however, is the use of standard species and guidelines to ensure ease of interpretation and 

reproducibility (The National Academies of Sciences Engineering and Medicine, 2019). It is 

impossible for laboratory tests to reflect the exact dilution conditions and mixing energy of the 

sea, as a result it is important that laboratory testing methodologies 

do not introduce arbitrary restrictions that relate to effects that are an artefact of the laboratory 

conditions as opposed to environmental conditions (Lunel, 2001). Therefore, it was concluded 

that any test species selected should represent where oil and dispersants are likely to be used, 

but also have standard testing guidelines associated with them in order to meet the intended 

objective of a reliable, reproduceable and cost-effective test. 

 

 

Figure 1. The toxicity of oil, dispersants and oil and dispersant mixes to different taxonomic groups, generated from 17 peer 

reviewed studies, totalling 160 independent EC50 values. 

In a regulatory context, the most commonly used organisms for toxicity assessments 

are fish (various), crustaceans, molluscs (oysters or mussels) and algae (e.g. Skeletonema sp). 

Although a plethora of information exists for the toxicity of oil and dispersants to fish, the 
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strong ethical argument for avoiding the use of vertebrates in toxicity testing and, given that 

often invertebrates are shown to be more sensitive, meant that the use of fish can be avoided 

whilst still selecting suitable species. As a result, the use of fish was excluded from the 

proposed assessment scheme. That said, it is advantageous to cover different trophic levels in 

toxicity-based assessment schemes  as using only one trophic level could reduce the power of 

the approach and have knock-on effects for the whole food web (Biddinger and Gloss, 1984).  

The standard acute toxicity tests most commonly used for pelagic marine invertebrates 

in the UK are the Pacific oyster (Crassostrea gigas) and mussel (Mytilus edulis or Mytilus 

galloprovincialis) embryo-larval development test and the marine copepod (Acartia tonsa, 

Tisbe battagliai or Nitocra spinipes) acute lethal toxicity test. The use of bivalves in toxicity 

testing can be limited by reproductive seasonality and maintenance of viable larvae (Bellas and 

Paredes, 2011; Mcfadzen, 1992). Developmental abnormalities of fertilised oyster eggs can be 

as high as 50 % in controls (Thain, 1991; Utting and Spencer, 1991). Such high control 

abnormalities are likely to be congenitally derived (Bayne, 1972), and there is no means of 

detecting this prior to the onset of the bioassay. These issues can result in unreliable data and 

rapidly increasing costs due to the requirement for repeat testing. Given the need for cost 

effective tests throughout the year, they were deemed not suitable for use in this testing scheme. 

The copepod Tisbe battagliai is routinely used for chemical risk assessment in Northern Europe 

and its relevance to chemical pollution in the water column has been demonstrated by a number 

of research papers (Thomas et al., 1999) and therefore is a sensible choice for toxicity testing. 

As copepods are primary consumers, feeding on algae, they form a meaningful link between 

the algae and higher trophic levels.  Impacts at this level of the food web can have important 

consequences for the higher, more ‘visible’ species such as fish (copepods are an important 

part of the diet of larval fish) and birds.  
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Toxicity data for the effects of oil dispersants on algae is more limited, especially for 

standardised test methods. However, the literature suggests that, overall, algae generally has a 

similar or lower sensitivity than fish and pelagic crustacea (Barron et al., 2013; Hansen et al., 

2014; Lewis and Pryor, 2013). That said, algae sensitivity is dependent on dispersant type and 

it has been found to be amongst the most sensitive species to Corexit 9500 and 9527 (Bejarano, 

2018; Echols et al., 2019). It is important to include algae in an oil spill treatment product 

toxicity testing regime as it forms the base of the ecosystem, has a widespread distribution and 

has the potential to impose secondary effects on higher trophic levels (Brooks et al., 2008). Of 

the EU and EFTA (European Free Trade Association) countries that have oil spill treatment 

product approval schemes the most commonly used species is the planktonic algae 

Skeletonema sp. (European Maritime Safety Agency, 2009). Given the availability of standard 

guidelines and their relevance to UK waters, whilst posing no ethical questions or seasonality, 

Tisbe battagliai and Skeletonema sp. were selected as the most appropriate species to proceed 

to robustness testing. 

 

Inclusion of oil 

The selection of standard methods provides criteria to follow in test set up. However, 

when considering combined oil and dispersant testing, the preparation method for the test 

solutions can significantly affect toxicant availability/exposure and therefore needs to be 

carefully considered (Redman and Parkerton, 2015). When including oil in the toxicity 

assessment copious research has already been conducted by the Chemical Response to Oil 

Spills Environmental Research Forum (CROSERF) who used evidence from interlaboratory 

comparisons in order to recommend a standardised design that would facilitate consistent oil 

toxicity test results. The most important aspects to consider have been identified as the 

following: preparation of test solutions, analytical confirmation of test concentrations and 

D
ow

nloaded from
 http://m

eridian.allenpress.com
/iosc/article-pdf/2021/1/687653/2980216/i2169-3358-2021-1-687653.pdf by guest on 02 D

ecem
ber 2022



687653 2020 INTERNATIONAL OIL SPILL CONFERENCE  

9 
 

method of exposure (Singer et al., 2000). When assessing oil alone a Water Accommodated 

Fraction (WAF) is used, in order to avoid emulsification, a lower energy WAF than is 

recommended for normal toxicity testing is required, low enough to produce no vortex. This 

also makes the procedure more replicable, and applicable to a wide range of oils and other 

emulsifying substances.  

When assessing the dispersant in combination with the oil a Chemically Enhanced 

Water Accommodated Fraction (CEWAF) is used. When preparing a CEWAF the mixing 

energy needs to be sufficient to create a vortex in order for appropriate interactions of the 

dispersant and the oil. In addition to this, the method of dispersant delivery and order of 

oil/dispersant addition, mixing initiation and settling duration is very important in a CEWAF 

and different to that of the oil WAF (Singer et al., 2000).  

Where oil dispersants are assessed alone, there is no specific guidance on preparation 

of the test media for toxicity testing. For soluble oil dispersants standard dilution in sea water 

from a stock solution is appropriate providing the resulting concentrations are not so high as to 

be above the solubility limit of the test substance. Where resulting concentrations in the test 

media exceed the solubility limit, so that undissolved test substance is apparent, use of a WAF 

dosing method as suggested in ISO 14442 (1999) would be suitable. When dealing with oil 

spill treatment products other than dispersants, preparation will be dictated by the process of 

application described by the supplier and may require amendments to standard methods.  

In the case of test media preparation for oil toxicity tests, to simulate the 

multicomponent dissolution behaviour of the hydrocarbon constituents that vary widely in 

physical chemical properties, a variable oil loading approach is preferred (Girling et al., 1994; 

Singer et al., 2000). This avoids the complications that arise when using variable (serial) 

dilution test protocols as discussed in The Use of Dispersants in Marine Oil Spill Response 

(The National Academies of Sciences, Engineering and Medicine, 2019).).  
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Much of the toxicity associated with the use of oil spill treatment products is due to the 

dispersed oil rather than the product itself and oil of different concentrations or types (e.g. crude 

or light fuel oil) can have widely differing volatile components (Singer et al., 2000; The 

National Academies of Sciences Engineering and Medicine, 2019). Similarly, the increase in 

toxicity of dispersed oil (chemically or mechanically) compared to undispersed oil can be 

attributed to particle size in the dispersion (Bobra et al., 1989) and aromatic hydrocarbon 

content (Anderson et al., 1987), but also to a number of interacting chemical, physical and 

physiological factors (The National Academies of Sciences Engineering and Medicine, 2019). 

Therefore, with the need to prepare oil differently to an oil and dispersant mixture, or dispersant 

only solution, along with the potential for differing dissolved oil and microdroplet exposures, 

in order to ensure reproducibility, this introduces uncertainty as to the suitability of including 

oil at all in oil spill treatment product toxicity assessments.  

The aim of dispersants is to stop oil reaching sensitive habitats and, therefore, approval 

schemes normally include an assessment of efficiency. In general, the more efficient a product 

is, the more toxic the dispersed oil and dispersant mix will be and therefore including dispersed 

oil in the consideration could lead to the rejection of the most efficient products (Interspill, 

2012). Although desirable to mimic real environmental conditions, as much as possible, with 

oil and dispersant testing there are so many variables that ensuring the test is interpretable and 

repeatable is recognised as being more important in order to generate meaningful data (The 

National Academies of Sciences Engineering and Medicine, 2019). When looking at regulators 

in jurisdictions other than the UK only two out of 12 countries appear to include oil in their 

approval schemes and, where the information is available, the others set threshold limits for 

the toxicity of the dispersant alone (with the exception of the French regulatory authorities who 

set a criterion that toxicity must be 10x less than a reference chemical) (European Maritime 

Safety Agency, 2009).  
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Testing of dispersants 

In order to assess the selected test methods and affirm the decision to exclude oil from 

the testing regime, eight dispersants, commonly stockpiled in the UK, were tested 

independently and two dispersants in combination with a representative crude oil (Kuwait). 

Core test species were the copepod, Tisbe battagliai, and the algae, Skeletonema sp. Dispersant 

only tests were conducted according to ISO 10253 (2016) and ISO 14669 (1999). Dispersant 

and oil tests were conducted at a 1:10 dispersant:oil ratio with Tisbe battagliai only, according 

to ISO 14669 (1999) with test item preparation conducted according to Singer et al., (2000). 

All tests were conducted under a static regime, with exposure durations of 48 hours and 72 

hours respectively for Tisbe battagliai and Skeletonema sp. tests. Results are displayed as the 

nominal concentration of dispersant to cause mortality in 50% of the test organisms (LC50) in 

the case of Tisbe battaliai or 50% growth inhibition (IC50) in the case of Skeletonema sp. With 

each dispersant test a reference test using 3,5-dichlorophenol was conducted using the same 

algae or copepod culture to check its sensitivity and ensure the culture was not compromised 

but acting normally. All Tisbe battagliai reference tests had nominal EC50’s between 0.71 and 

1.71 mg/L 3,5-dichlorophenol.  All Skeletonema sp. reference tests had nominal EC50’s between 

0.59 and 2.56 mg/L 3,5-dichlorophenol. These results are within the in-house control chart 

limits for these tests. 

 

RESULTS/DISCUSSION 

Inclusion of oil 

 When comparing the toxicity of oil alone to a 1:10 dispersant:oil mix using 

CROSERF WAF and CEWAF methods, no toxicity to Tisbe battagliai was seen in the oil only 

test due to the low stirring velocity of the WAF (i.e. stirring with low/no vortex to avoid 
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emulsion forming (~100RPM)). It is likely that CEWAF test media preparation results in faster 

dissolution and higher dissolved oil exposures than the WAF test media preparation (The 

National Academies of Sciences Engineering and Medicine, 2019). When mechanically 

dispersed, oil toxicity was only observed when the stirring speed of the WAF was relatively 

high (350RPM).  This presents problems for an assessment regime comparing oil and 

dispersant to oil only toxicity; if the toxicity of the dispersant in combination with the oil must 

be of a lower toxicity than the oil alone, all dispersants would fail if CROSERF methods are 

followed and compared using the approach illustrated in Figure 2. 

 

 

Figure 2 LC50 values for the toxicity of two oil dispersants to Tisbe battagliai both with and without Kuwait crude oil. LC50 

indicates concentration of dispersant in mg/L when applied at a ratio of 1:10 Dispersant:Oil 

Figure 2 shows that tests with oil in combination with a dispersant were approximately 

30% more toxic to Tisbe battagliai than the dispersant alone. This is consistent with previous 

studies and suggests that the increased toxicity seen in the dispersant and oil treatments is due 

to the increase in biological availability of oil constituents (Adams et al., 2014; Fisher and Foss, 

1993; Fuller et al., 2004; Lindén, 1975). Generally, increases in chemically dispersed oil 

toxicity are directly correlated to the effectiveness of the dispersant, due to an increase in 

solubilised toxic hydrocarbons (Fisher and Foss, 1993). As a result, the observed increases in 
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toxicity in an oil and dispersant mix may not be a representation of the combined toxicity of 

the oil and dispersant but may be an indication of the effectiveness of the dispersant (Adams et 

al., 2014). 

 It has also been demonstrated that the use of different oils (i.e. source, age, composition) 

has produced results that are impossible to compare to one another due to differences in the 

inherent toxicities of different oils (Holder et al., 2015; The National Academies of Sciences 

Engineering and Medicine, 2019), so the use of one reference oil may produce different results 

to the use of another. This is demonstrated by the order of magnitude difference in observed 

toxicity of the dispersant Corexit 9500 and three different oils as reported by Ramachandran et 

al. (2004). The composition of an oil is directly related to its toxicity, particularly Polycyclic 

Aromatic Hydrocarbon (PAH) levels, and as such unless the same oil (i.e. source, age, 

composition) is used, it is impossible to compare results between tests due to differences in the 

dissolved hydrocarbons present. The test system can also have a significant effect on the 

toxicity of the oil with open systems resulting in the loss of potentially toxic volatile 

components of the oil and variable (serial) dilutions resulting in differences in the presence of 

microdroplets and thus higher dissolved fractions at lower dilutions than variable loading test 

media preparations  (The National Academies of Sciences Engineering and Medicine, 2019). 

As a result, the use of oil is inappropriate for an easily interpretable and reliable oil spill 

treatment product toxicity screening test. 

 

Reproducibility and threshold limit 

When assessing the toxicity of eight dispersants to Skeletonema sp. (Error! Reference 

source not found.), all but one had 50% inhibition concentrations above 10 mg/L. In order to 

assess the reproducibility of the method three dispersants were chosen, for which the 

Skeletonema sp. assay was conducted, independently, multiple times (dispersants 1, 2 and 3). 
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The means of the independently conducted assays were compared using a Wilcoxon Mann 

Whitney non-parametric (WMW) test. This test is suitable for the analysis of this type of data 

because it is particularly robust for small datasets and does not assume normality or 

heterogeneity of variance.  

 

Figure 3. IC50 values for the toxicity of eight dispersants to Skeletenema sp. 

The WMW test found that the difference between the means were not statistically 

significant (  

1

10

100

1000

Dispersant 1 Dispersant 2 Dispersant 3 Dispersant 4 Dispersant 5 Dispersant 6 Dispersant 7 Dispersant 8

IC
5

0
(m

g/
L)

D
ow

nloaded from
 http://m

eridian.allenpress.com
/iosc/article-pdf/2021/1/687653/2980216/i2169-3358-2021-1-687653.pdf by guest on 02 D

ecem
ber 2022



687653 2020 INTERNATIONAL OIL SPILL CONFERENCE  

15 
 

Table 1). Therefore, in all cases we cannot reject H0: meaning that, the IC50’s generated 

for Skeletonema sp. assays run independently with the same dispersant were consistent. When 

conducted in this way the Skeletonema sp. assay is a reproducible method, suitable for 

assessing the toxicity of oil dispersants.  

 The toxicity of the same dispersants (with the exception of dispersant eight for 

which data is not available) to Tisbe battagliai on average was found to be lower than to 

Skeletonema sp. Error! Reference source not found. shows that all T. battagliai LC50s were 

above 10 mg/L. Oil dispersant regulators in Norway and New Zealand use a pass/fail threshold 

of 10 mg/L regardless of the test species (Interspill, 2012). When considering where to best set 

a threshold concentration based on the data gathered here, as well as that in the literature, a 

threshold of 10 mg/L would ensure that a wide range of efficient products would be available 

for use whilst also protecting at-risk species since dispersant concentrations in the field are 

expected to me orders of magnitude lower. 

 

 

Figure 4 LC50 values for the toxicity of eight dispersants to Tisbe battagliai 

In both the T. battagliai and Skeletonema sp. bioassays Dispersant 6 was, on average, 

shown to be the most toxic and Dispersant 5 the least toxic, showing similar sensitivities in the 

two species. As for Skeletonema sp., in order to assess the reproducibility of the T. battagliai 
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method, Dispersants 1, 2 and 3 were tested multiple times. Again, to compare the means of the 

tests run independently we used the four replicates (used to calculate each mean) in the 

Wilcoxon Mann Whitney non-parametric (WMW) test.  

The WMW test found that the difference between the mean LC50’s were not statistically 

significant (  
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Table 1). Therefore, in all cases we cannot reject H0: indicating that, statistically, the 

LC50’s were the same for each dispersant. This indicates that the T. battagliai assay methods 

employed here were consistently reproducible in independent tests and are therefore suitable 

in assessing the toxicity of oil dispersants. 
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Table 1 Results of Wilcoxon Mann Whitney non-parametric statistical analysis conducted for T. battagliai and Skeletonema 

sp. with Dispersants 1, 2 and 3 

Species Dispersant Test number W index p-value Significance 

Skeletonema sp. 1 Test 1 vs Test 2 9 0.1 Non significant 

Skeletonema sp. 1 Test 1 vs Test 3 9 0.1 Non significant 

Skeletonema sp. 1 Test 2 vs Test 3 2 0.4 Non significant 

Skeletonema sp. 2 Test 1 vs Test 2 9 0.1 Non significant 

Skeletonema sp. 2 Test 1 vs Test 3 8 0.2 Non significant 

Skeletonema sp. 2 Test 2 vs Test 3 0 0.1 Non significant 

Skeletonema sp. 3 Test 1 vs Test 2 9 0.1 Non significant 

Skeletonema sp. 3 Test 1 vs Test 3 9 0.1 Non significant 

Skeletonema sp. 3 Test 2 vs Test 3 9 0.1 Non significant 

T. battagliai 1 Test 1 vs Test 2 13 0.1635 Non significant 

T. battagliai 1 Test 1 vs Test 3 14 0.01016 Non significant 

T. battagliai 1 Test 2 vs Test 3 7.5 1.0 Non significant 

T. battagliai 2 Test 1 vs Test 2 4 0.3094 Non significant 

T. battagliai 2 Test 1 vs Test 3 10.5 0.559 Non significant 

T. battagliai 2 Test 2 vs Test 3 14.5 0.08143 Non significant 

T. battagliai 3 Test 1 vs Test 2 12 0.049751 

 

Non significant 

T. battagliai 3 Test 1 vs Test 3 10 0.2076 Non significant 

T. battagliai 3 Test 2 vs Test 3 9 0.8824 Non significant 
1The difference of the means of these two tests was checked using the alternative non-parametric test of Kolmogorov-

Smirnov which confirmed that we could not reject H0 p<0.06, and that the test results were not significantly different 

 

CONCLUSIONS 

The aim of dispersants is to reduce the amount of oil reaching sensitive habitats and to 

promote biodegradation. Product approval schemes generally aim to select the appropriately 

efficient products, but the nature of dispersants mean that the more efficient a product is the 

more toxic the dispersed oil and dispersant mixture will be when compared to dispersant only 

toxicity. Therefore, including the toxicity of dispersed oil in a scheme could lead to the 

rejection of the most efficient products. Similarly, the decision to use an oil spill treatment 

product should not be based solely on its reported aquatic toxicity, but as a wider risk 

assessment and therefore highlights the need, in a regulatory context, to only exclude the most 

toxic of the most efficient products. It is impossible for laboratory tests to reflect the exact 

dilution conditions and mixing energy of the sea; therefore, it is important that laboratory 

testing methodologies do not introduce arbitrary restrictions that relate to effects that are an 

artefact of the laboratory conditions as opposed to environmental conditions. This study has 
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demonstrated that two environmentally relevant species, Skeletonema sp. and Tisbe battagliai, 

that can be easily held/cultured in the laboratory with no seasonality and with cost-effective 

standardised methods associated with them, can produce reproduceable and interpretable 

results to ensure the most toxic products are identified.  

Standardisation of oil spill treatment product testing will not only be safer and more 

cost-effective but will promote more effective cross-institute comparisons of toxicity data and 

will enable further harmonisation of approaches in the future. The redevelopment of the UK 

guideline to use standardised testing and the selection of appropriate, environmentally relevant 

test organisms will increase the quality and reliability of data used to underpin the UK oil spill 

treatment testing and approval scheme. This in turn will lead to more appropriate, well 

informed decisions being made that are backed with robust, reliable scientific data. 

The adoption of this approach will enable an approved list of products for use in UK 

waters to be maintained. However, the decision for dispersant use in any given scenario will 

still need to be underpinned through expert advice applying a risk assessment approach taking 

account a range of incident-specific physical and environmental sensitivity information. 
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